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WE-fe 7 5 -y * ■*> ZtircM&&mMitVD tZ^tSC tZft^LtTZX'* 
—9". 

m i (cffitox^-t. 

5. ME-b^-yi'^O; 2 5 7bS8%©7^-7%#A,T*^3c : 

6. WEX'<-1f*«Wa2 960?->X 3 4%07;l/5tSt;6 4%0^n57 

7x-X7V- h J:i7i-X7U- haflffifcraoTEBSnteftSMsHBafi 
* 7 x-X7V- hffift £ » 

*tt«/^ *7V- MRS fc, 

$A.T'U^ Sti: tt5777 h/^l/f^XTV-f. 
1 ©7x-XilfiSXh'j7 7t, 

i-X^I» h V •y7£*^A,T-\,^£t*mWl£-?2>m?£iM7 fc|BK©7 
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9 . tuEig 1 7i-xiitix h u y 7tmmmiMM&fonm.mci&MLT 
& k> > toes 2 ^ i-x^isix h u y yimssm^tsaiimttcmsmtcmM 

X^ISIX h y y :/#tWHJfc3l!fli y y 5>te*«tttej8MLTV*5 c tztimt 
l 1. HK» 

ittem 1 7i-xiisix h y y u y h k«5«k««ltv^ 

c fc fc f £ 7 KE«o -7 y y h / X :/ l^T . 

i 2. twa««e»tt7y y h)^t(nE7x— xru— hwjsjitcx^y— >ww 

1 3. tuiex^-^tuffiTtS^^cKgLTttHt-^mi^yyffikMEm 

;l/f^77*WttIt, 
flfflE£ 1 x-jri^ffiltHIStU tfflE£ 1 7x-XiltIX h y y 

^ti(nE)tt»««3s fc tcmmsm i 1» h y y 

tfflE% 2x7 i^B±fc:EH2rn. tuESt 2 7i-X^lIlX h y y r/fct&E 
4$mk-r5lf^JH 8 tcVSKLvy? y W^I/tV X7H" 0 

1 4. SfC, 

fflEJg 1 RZSm 2 7 i-Xiltax h y y 7»c^snfc«»lHlBi:*d* 
. KSMlalSStiHuE^^Jgi: TOEW^tttitfJHI k ©Hg©SflE#:fiJ **0»r & 
Jii:?r#mk-r?.W*«8{cE«©77y h X7>l~f 0 
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1 5. minm®&*mmnfcmmm&ic&&ztiT^?>c£Zftmt-rz>%i#. 

1 7. I5IE^ l RtfS 2 7 h U y ffi%dMffimm.m}im 
xyi?^IXh>Jst.yi v . ... . _. ...... 

mess 2 1? s^aiciaoTEBsn. fafn?ftu*tifiictt^icsfefe-r 

2 0. BufE^tt-b^5y^37'A^7';l/5^-&A,T*i/^ci:*!tt^i:-rsif* 
^ 1 9 CEfOX'?- 9- 0 

2 1. t3IB-b^5-y^A^T;l/5-^T*Sti, SWSa8^JMMb«««f : -#-7'» *n 

STSfettiMbKTftSC fc*»«fc-r*lll«« 1 9 CEtffl^-*. 

2 2. tWB-fe5 5-.y*a<7rt/5"*-T*fc?K lulHa^M^k^i'crST'Rt;^ 

^-/-^A/T^* C fc^afc-rSiS*^ 1 9 fcEtt©;^— fr. 

2 3. Mte^ei±-b^5-y^riTA^®^S^b^%-&W-r^7';l/5^#A,T- 
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m 1 9 fcCttOX^— tf„ 

2 4. tutBa^S^fb!fe*Mgt/^b«®T*^LTV^cf:^#^fc-r^lS* 
3f l 9 KEiO^-it, 

c t*ftm£?zmjRjg. i 9 9-„ 
2 7. mex-?— iwmk* 

75 -y h;W-fX7Wo 

2 8 . MBS 1 7 i-X^ltlT. h 'J >y y*^JtiM^«K:«ftWK:»»b 
T43 !> , WIEfit 2 7x-7>^lMSX h U y yflWEW? ttU«Jfifc««Wfc» 

2 9 . tWB*? ttttfltifitf 1 U±.(Dfmm U y -7*#A,T**3 K> . tflffifg 27x- 
7^I»1X h 'J >y TWllElfcSffl U -y S?fc*«ttfc»MLTV^« C ttt&®t 
•f^lt*^2 8K:fB^>77'y h/^WVxTWo 

3 0. MC, IWE^x-X^U-KiifiO^fllxy^KiBoTJBjaStlfcmftie 



(6) 



If^F 1 1-5 0 0 8 5 6 



fuIBIg 1 7i-XiISl7. h V <y Mc**»K:»MbTV* 

iuIBMI 1 x>y v>a±l;:IEB£*U ME^ 1 7 i-^iiiIX h y v 7°t ISIH 

ft«t*hii&i: KSfumc&ftrr sjg i x«y f^itix h y >y r 

flOTES 2 x>y y®±tc@SB^ti, WE3I 2 7i-X^ISIX h y -y :/i:f3E 
3 2 . JEfc* 

meh i 2 ^ x-xiisax h y -y ncsa»snfc«BiaBsfc*«-* 
3 4 . mmm i 2 7i-x^s«ax h y -y ytt&EWttng&sffihtf. 

ttrEX^— tf<Dl5lCffi±tcSaB?nTVN^ c i:^r#^i:-rslS*^3 2fc:E«© 

3 5 . mm^-v-bmmmkmtmimmi,rtiLm-?z>m 1 x-y s^sfcanem 

?&lti*3SfclW»LTffil«-sa2xyS^i5i:«*UTl3»)» ^7^-y 

meh i xy 5^sk:»oTEHsn, s&eyesM«ii3fiic«»WK:«»-r*a 1 

x -y -y*^lffiI7> h 'J -y y t „ 
MEJfl 2 x -y s^BC ft TBEB2 ti. ttHBm?fttU«tifiK:tt*[ttl<:& 



(7) 1 1-5 0 0 8 5 6 

Mt5f2x-r>*il»ix h V V/tZ^tSC 2>m$VM2 6 tciS 

3 6. X^-^OS^^iiTfe-pT, 
«M*6^14-fe^ 5. >y * kW&±mmtVdt*<StslZ7 5 «y *fflj««*»6 * 

we* x / N^mao«mast^5r^-r «t a t & s s T«is-r * as » 
me* x/nrt>*7 i-xisx h u -y r*«j*r zmnt , 

MIS* x/vfcfuE? i-X^«X h y >y >TK»oT«Wf U MIBX^—frfcJB 

37. inE*x/N*mao««»«ws*^*3fcft**T^rssnEae^ 
» a7ctt»H««f T?*ff c t £f sn&s 3 6 cstom 
3 8. 7x-x&mwmxhVvzrz&f&?ztiia3MW}K taie*x/N±fc^s 

3 9. MtB^itfZ^Sr^A, ^nASftliry W««A,W5Cl:*«i 

Sfll&H 3 8 fcEiW>>&&, 

4 0. MfC, MEX^— -9-Oo:>ye/ffi±^ai-yi/*^S^axhy V 2> 

41. ^x-x^jBaaxhyy^jBdrrsiwaasjwste. tWB*x/\©ffl 

#Mi:-r^W*«3 6 fcElKWfrSU 

42. ttiB^a^ti»E*xM^ag©Mt*fT^n^cit^mi:-rsif 

^3 6tE«OS3i. 

4 3. 9"OS!5g733*T-feoT, 

*3tt6»tt-bv 5 -y * tK-fe^ = -y *4>te#«teftfc»££IM|{Mfcfc**tr 
-fc^ 5 <y ?Mf£VDfrt>m 2 x^«Bjaw*«efc. 



(8) tt3PF 1 1-5008 5 6 

4 4. 

4 5. mIlB*6S»14-lr^5-y^^7';l/5^#A,T*v>SCi:^#^fr5!f*3l4 

3 tcffi«(7)73ffi 0 

4 6. t3SaS^^N^*-^t5ffiB#SAV tuIBaB^x^STtf&HB^W' 

47. wiB7i-x^«»«xhuyr*jBja-r*i(fflsaa«<s wic mmm 

4 8. iiusB£JItf7;l^:^A, ^uASfc«^>y^;l/^A,T*t/>^Ci:?r#® 
t-r&Hl&X 4 7 K|B«07?ffio 

4 9 . MEX"C— J itOX7 y®±tx-y -^IftBX 1- U y f^f&t Z> 

mmttsts c t a t -r s is** 4 3 ke*©^. 

5 0. HK, ltfIBaB^x^±tc-7x-X^MSaxhU-y^^*(ii)Sil1«iBii: 

51. mm7ji-x&mimxhvv7tn.tiimwmmtt>\ msmm^^o 

5 2. 9-^3t7?i4T*oT, 

mmnr-fttE l t « iiM*e*ii±-fe ^ 5 -y ? e. ^ x -> \*»jsr a ®g 



(9) 



1 1 -5 0 0 8 5 6 



5 3 . It, 

iOTB«>x/N©tacniB±fc7x-x*ii««^ h y y r*»*-r*jaekv 

T SBWSM 5 2 fcE«©#&, 

55. tffl^^v*mj&m*WKB2 03*^x^zc zftiszm 

5 4 K:C*©^j*o 

5 6 . tm? i-X^ISMX h y *y r^fig-T ^BUfBiilgAV x»±lC 
2 (CEIRO^S. 

5 7. tf)IB^S^T;l/5-^A, ^oA£fr«^v^;l/^#A/r*^3C£:&*M£ 
fcTStt** 5 6 KlS«©7SSU 

jam&s/owz c t*nmt-?zn#m 5 2 Kis«o*a. 

5 9 . 7i-x^i»ix h y 7*»j«-r siaiEagtfwc, *ubb>? x^©*b 
*t-r snicks < £ #fc*tt«HWttfcfBj« , r4»a*'&A,T?^* c 

5 2fcie<B©*i£. 

6 0. 7x-X^iSlx h y yr«R*r*«nB«iOTEK, IWBfrx^offi 

T^iS*« 5 2 teBE«©*5*. 
6 1 . «J-©«5i>&i£Tfc-3T, 
«jM6«tt-fe^5'y^^6 37">x/N«JgBg-r*aafc, 



(10) 
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6 2 . IC, 

suffix T *? x> N&tf mB&tfm. a— r > ^SUST £ i®g i: . 
6 4. mtt-7--(^>f*ffitm&t>\ X?V-^£f)®L X7U-lz£ 

6 7. MiB7x-x^s«axhy>y^Sfig-rsBfriaig*v MBsaftttn- 

6 9. IE, MEX'?-*©! -y ~>*a± £ X <y ^ISgX h 'J -y ^JBfig-T * 

7 o . 7i-^imx h y >y ^j^fiK-r & tw2»a#5gKu Miesia'ttn- 



(11) 4$*¥l 1 -5 008 5 6 

7 1. 7x-X^S«SXhU>y^Jgj*-r«l&S3ag^MK, lulSfiJittn- 
7 2. X'*— 9-<D»3E5ffiT*oT, 

*sttt»tt-fe ^ 5 •» * 5 * * fp eara tifzm&&mn<tvn t zsts 
■t 5 5 -y * e> * x / sim&$ zmm t > 

tuiB^x^^KTLTx^—tJ-x h u >v ytkfc&tzmmt, 

tuI2X-<— *X h U -y y*IWSS«*» 6 9t t) fl-fag **tr C i: 1" 
7 3. X^— 

«** fc^tr c £ £ t z x^— 9-„ 



(12) 



ft S¥ 1 1-5 0 08 5 6 



1. aw©sfB»» 

*?£BJ3«x MSSffiStl (CRT) 7^X7V-r<Dcfc5&77^ 

2. na&tif 

o 77 i ; hCR Tf-f 7.^ U^fciOA-T> ^Xvf^ W£ HOffc©?-? 
77 7h/W^X7"Wm 7i-X7*l/-hiil, /<v h« 

WT'«. cOiVi'D— (0«;U£. ASfftlcti: 1X10 7 Tor 
rWT) CtW?*l5. 7i-X7 , b-hiifili«»tt07i-A7 , U-hJ: < 
C (V%m / &7 x-7,7U- h ©rtSi^Bfig^tlfcTtfttih^ifit^tyo SfefiMt 

©EE73MOfci6-77>y h/^^f-f X7 W®7 x-X7l/- t-M^7 ^ 7U 
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Lfrb&#£, iJU^SKCX^HUt, 1) 3MWH-#Tfcv\ 2) # U 5 

ff, #5X, -fe^Sy*, *r^7.-b^5y^$fc«^S) RZf7 VUXmfV y 

BSOft fc fi^S C t #T * * V ^ *-r^ 7 US £ * 5 IS$ £ ft ») » 
5, 3) &Hfc£ttSiQiiflifcflMSv\ fcv^feaifc^o^aac 

4<55o ^©i^SgSW^iiLt^ SMaHtt«Hffl7'Jy h (seal 
ing frit) N iSi^tf y 75 y i/ a. ?4 (getter flash method) „ SO^SCHS 

7^^- LJivMiAVft S fc46. ^©«fc 3 ft^fijntc ioT^f 
57X^-+r©&fi&± "Mfcfc" #5X<fct> tffi<ft^ 0 
3— ayq$VlF2Mg5 8 0 2 4 4 A 1 KjjE^nfctf^XX^— ( 

SiWB (1 O'Jbll 0'< Q/¥^) x (2) ;W*7WM?§ifi{i:|$!fJgL*:X 



(14) 



IfS^F 1 1 -5 0 0 8 5 6 



^-Vx.vzs±lz=i—7-j tlltffl&ffiJB. (3) 7i 

tf (4) ±IE (1) , (2) fttf/Sfctt (3) tictiiftsnsffltcis 

, *flM.TV*. (4) ©ffi2^?ftffi«fta--r-*:'yH\ #y-T5K» II 
S?ffc^2V (T i O2) , Sfcttttfl^DA (CrzOs) «m tfvX&^&tf 

iff * C £ # S -7?, cn6 <0«jfiflDlHIO«E»** WW f ZCttfT-ZZ 

-9« j£f 3 fc 46 <DxmRzfMi&*mmr 2>$><dx-&Zo c n 6 © x^— 

5*>20 ^##f &-tz^$>y* (#lx.t£&(b7';l'5-'7A (T^S-^-) ) ©*g-& 
f&tfp&J&fiJt^n-So C©-t:7 5>y^ffifig!fe^P,^x^7b^3fi^n. Mtn^o 
(firing) ifiSfcfcVT* f$R8. iflfltRt/* !l ©»Ha**J»f «C fcfcio 



(15) #^sp 1 1 -5 0 0 8 5 6 

fiAO 1 £fct±1fi^©^ffi£?'n v oT:7x-X&/gMSX MJ yf (face net 
allizatlon strips) i'MStlS. &B«StfJ&£2ttfc&, ">xA«7x- 

x-cd&H. 7x-X&Jl«?IX h U y 7lt7 x—XZfU- hRZf Ay *7V- 

§?MCi:tS5 0 X-<— 9-Tb^x-xyu-h^ 

jftfc^v*yi^h#tififc©IHfcE«SftSi:#. :7x-X&Jl*£gx f U >y :/ 

< t 1 1 tt©gy© «> x t ^taws©* 5 5 v v t w&&mm<t%B t tttm$s& 

^fflj&^x/Nli, i&iM±^5-y^x/N.J:>?i§<T'£>«fcV\> 

i/N»i«siitt-b7 5 -v * * x/^fl.ffiKfifcp.n. tt«ssti±x^> 



(16) 1 1 -5 0 0 8 5 6 

««ax h u -y y^iiip^fig-r'^ c i: t-eirSo 

ffitttafc* fciWHt^i C©-fe5>5-y ^fijjHUfcil-aTilttt* 

By©aj^asweti» x^— 9-tt««»»tt-fe7 s -y ? <? x^vttcmmjgia'is 

757i")iA(t 7;l/=^-, 7t*^JAt)A*-7X (filled glass) Sfcttftfe©-b 

Jt14n-x-f v^SS*nfc^Sfct±^©tuC«Efi!fr?.c: htfT*^£„ ^©^* 
*f6n59i/«(±7i-X^IW h U -y yicTOC«»iJn, x-s- 

x-?— 9-©^®±©a*xit=i— x-r >7<Dwmm.mcz.-z>T. x^- 

EEMP^ofch^^fl^il©^^^-^^ ^^SoTSStlSC i:#T*# 
, WCioTX^- 9-©^®C«^S®-r2»©«rBS<-iii:^T-^5„ c©n 
-r-f v^?£©^&&?ijj£«u X-?— 9-lc-^Si:?nS3SS^-t7 = >y ^ ziTtc 

«fcoTt#e>nsci:T'feSo cntccto, x^— -^©mrasssrSflfW-ra^ 2 



(17) 1 1 -5 0 0 8 5 6 

mcDttmzfflmtzc tic iotBti©i^is!ct5 

o -sate, 7iAa, ^^ti^^^a^jsuT, ^s^ffi^fig^nstu 

SI 2 075^1 4 0l±, ^0©^x^6»j££tlfcX^-+)-©IK®0T-&£ 

o 



(18) 



1 1-50 0 8 5 6 



S8 0l±, «[«ait37i:«aSttttX*yi:**t«IUi*x/\<0«aH 

m \ omit. i^sttt37 twmsstttx^v fc**r*ai©* xa©^ 

mi 3^«> Ml 2 0tD«>x/N7b^^^nfcX^— 9-C»»Tffi0-efe^o 

- ) fc^-sfflWtt, -mc i o 12 ocmio^afitw^-rswRKaffl^r 

n^S„ t^3ffl»4, fet, 10 1! DcmJ:OW&Ifi$ 

*«***«■. «K#B6Wt#»l4. ( a ) fiin^tf 1 Q c m*ii§©«M 
G»te«fi fc, ( b ) 1 Q c mJbM 1 0 12 0 c m©«5HKfe^*fCffita 

tttJJBfcfc^HJ&tlSo ttt&Oa-rrf'J— l±H«^-S (low electric fields 

«M<£«te*m (STctiMttO ©^Ji:LT(±. £»-¥*W*{b^«k 
KtfftH-¥VftcOMA(eutBctics)A««« a S6fc«a[£»tt*mfcU\ 
'ObSfctt+l^WcK—lf^Stifc (nSfftttpiO) ^f^t^ns 
o ««fiSttt*mi:LTfcl\ JHfe^ttRtffl^^I/fc K-kT^Stlfc (nl 

*38HB©X"«— tffcJu 777hiSlif (CRT) ?^^WIl»»T7i 



(19) 



1 1-5 00 8 5 6 



^ffl^K^T, 777h^^f^X7"Wi:tt, 7i- X7°lx— Ml 

is * y u- 1- mm. t t>m^n tcee* f^x/w ©jp * are*© 

jp£f±5 cmi^fofcSv^ttUf U£&0, #IAfcfO. 57iM2. 5cm 

♦aiBOX^B, *ttiiSAtC«t^PCTB|^aiSI#^PCT/US 9 4/ 
0060 2, PCT/US 9 4/09 76 2, &I>*P C T/U S 9 5/0 0 5 5 
5KJ:5t¥L<ai^S>nT^£J:5fc:77-y h/^tlrf^ X7l"flz&m-?Z C 



(20) 



1 1 -5 0 0 8 5 6 



*»afitt^*>'*K»)ftr»**iii:tej:-DT^-u-*H3fi'r**ffi» (3) a 

aOMttt-b 5 5 y * fija«W>*ffi*a7G"r 5 c t lc J: o TX^-1f©^ffiEt« 

aee-rs^fe Rtf (4) mm&mn. =i t **scg*itt*mT ^~^-<>7?z> 

1 0 5 M1 0"> Qcmfc^^RFfMOSIH^^g^^-rS-b^S-y^^ 

©4%S«^-gg|-r£<l^^«t ma©KSB (IPS. l 0 5 71>Ml 0 l ° Qcm 
S^tt<0!&K3K*ft (TCE) «\ T;b5-7-<DT C E hlZhh J ZmtT-%>%> 0 

pfiMowm <Dn.n&&&*m %rctt>. * a a « 5 ^- k £ t> ta £ n 



WMW- 1 1 -5 0 0 8 5 6 



•y^attOT C Ett, 7/V5t©TCE ($57 2) t^n = 7©TCE (*t)8 

mmr-it, 7;v; tRtf^ a 5 / cztft •> u 3 > on*) #in*5>n, tc 

E&7 OttifiK^fcft&o r^S-fSO'^aAOH-^k^J (Eskolaite) , 3 
iBcbfc«Bffl©ia}g<*%«figb. ftlttiiTn^y^ (corundum) SgJUftifi^ 

% icmr z *s y * saintofcgw- Ant ^ * i: ^ t t, n ^ > 9 k t l rases 



S^OHSS^jTfci. CKDX^y — 13.9 0%<DTJ]sS.1-£ 1 0%©f?-75:t 



mi 



2 9 2 ^5 A 



3 2 1? ? A 



B u t v a r 



B 7 6 



3 4^7i^ 



15 0 



1 0 



Kellox Ze Menahden ffa 



0 . 6 5 ^A 



10 5 ^A 



h;vx> 



12 7 ^^A 



9J©glfi&ff!lT*l±. X^'J — 1±2%CD^#>, 3 4. 3%^Z;l/59-Rt>*6 3. 



(22) 



4WF 



7%<Dt'ti~T*<StS-tZ7S.-yZMf£.VB-Z-$>Z> "2/3 4/6 4 



^2 

r;vst^ 111.1 

i'PSTW 2 0 6. 

^^-T^* 6.4 8 tf^K 

Butvar B76 34^7A 

-y-^tM-tf- 150 io^5i 

Kellox Ze Menahden ?fi 0. 6 5y*7A 

7 — JU 10 5 ^ A 

MWX> 12 7 i7* ^ A 

fc:»K*ftfc&»W (modifier) t»-b75v^<J!)E*'ffc**tl*. X»fc5"J 

fS»«fc*tl/tX9'J— *fflV>T 1 10751120 pm<Djp 
S«tt5f- ^*£«MSB2n«. — SU6WT?ti\ C©T-^liilOcm, 

RFfC, ^x7N«, ?fcMJ§»ilg(cold wall periodic kiln) 1*3 il# 2 4 °CO 

-rv^5fi:7j<^S?H^SS^«t»3«< C&5 Ot) -T£i:<fci/\> 7xA©ttS 

f&fthmttm-stircmcte. m&femi±i%^m&M& (sot:) fr&ffivBjSia 

* (2 41C) Y-Z&T&^o Bftmt. 6 0 0°CCD&&T°^lCi3: 



(23) l 1 -5 0 0 8 5 6 

6 2 0°C£>fcr-*&aT-2. 5Bt|BMftj&*i*. ■fe7 5v*ffljSW©Wtt«: 

•>i/Ntt*oaffi?>m*nTttaE*tis. 90/1 07;v5t-f*-7i« 
«n?a\ ^snfc^x^soaa^snfeT c e«7 i. 6Tfeot. »en 

fc->xMtt*$l 1 0 8 O cmO*y-hffin*|flTV^. 2/3 4/6 4£j$ttti 

llii:LTffi<o ^i-x^ixh^ya, If, x/<7-?'jy^ 7*>'J 
B5K4>3a:!)7<***1?«SU *nfc ±oT&JSIl?©£x/N©fgaiffi^©tt# 

*MEJi*ti*o c 3 LTx vx^oggpA^t^nfcsmtcfeVNT^x/NoaDi 

fc&JBRtf*x/N*ffi©^fctt#-r*. aHtia&fctftHftfcH: l o OOtftifi 
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■stitch x^im&mmgimicxtizti. ±*Sbfcj:5KL-j\ &s#^x/n* 

SlHtt, ttffil 1 2±E7x-X^I»IXh'j7 7'l 0 17511 0 

fl-ffil 1 4±C7i-X^ltlXh'J77l 0 67bSl 1 OA^fig? 

^tlTV^o — IIS60!lTt;J\ =&^0. 00 2 5mm©I5;StSl 1 4 0fHO7 
i-Xtl»lX h V V 7*tt$>Z 0 II 12 ±©7x-XiI»lX h U :/« 
.Mil 4±©^IfiiX 

WfcgJtWKEB^+iTV*. iin?>iD7i- h U 7 7"©MO*^ 
Mffi8itt**3!!&?JK:ttO. 5mmT^5, J^TfciSE^ «fc 3 fc N CO^HOMIH 

cn^©7i-X^lXh7^7*S, a^7U7 KHU8*«Bfi-r*Ofc:i£<ffl 
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-r ymmm? %> cttiot, c ©*m*x h ^-c7mcBf£? zct #t-# 
o oicTiM i o o oxoigan^js^nsis^f+^nso ±x(Dmm 

7*1 0 lftMl 1 OfcjticT«]»r?nSo 7^>121M1 2 3 li^Kffip/i^: 

»2Htt/*iAl 0 0 (Il@) ©7^>1 2 3K»oT«J»frSz:i:fcJ: 
O^fiic^nS 1 ST©X h U -y ^C^JSL^S^X-?— 9- 1 4 O^Lfcfe 
X-?— 9" 1 4 Oli^Sl 1 2S.tf 1 1 4 X'r>ll 2 6SlD'1 2 

x<y ->*£JSI«B7. h D >y 7£\ SX^-tfOl-y ->*®fC^-TS C #T*#5 
o 3! 30W\ h V 7 7*1 3 ORtf 1 3 1 £m-y->*B 1 2 6Rtf 

1 2 8fC^J#Lfd£<DX^--9- 1 4 0^111^5. X7->'iltIXh'j7 7* 
1 3 ORZf 1 3 1 ti, &*&ffi*Jl^TJfcfiE£tt3o 

■7 i/N(D7 x-Xffifc&JR*SW (DIC&m \,fc<Dt |S|«I©73 X -y iS&m 



(26) <&m.¥- 1 1 -5 0 0 8 5 6 

&±%%:-7uy fiesta ^<iDX^<— V* \m.teWm-Z%Z>£ : ?K?Z><Dft 

^x-yi^cX*<J->:3--r^:>'yU *<ZWttfef** 4 5 0 *C«iS©jaST?I^W 

£rfrv\ X^— * 1 4 0©Si3g*^T-rs o . - - 

£4Bti:. X-?— 9-1 4 OO^il 1 2 ±K^fiSc£ nfc ttffiUffttS 1 6 1 71 

mi 6 2*slt^4. vfflmsma i 6 itimi 6 2i±. mm. y*—z.&m 

tlXH'Jyn 0 1/bMl 1 OtfJgjfrSftS © tlRlcmcjgfig^nSo VttlR 
gpUffi 1 6 1 71M 1 6 2 «&0. 0 2 5mmCi^St5. #£©HSS0"JT-ti\ 
X-?— 9- 1 4 0 im 1 . 2 7 mraO^^U *<57.iHIi1«i 1 6 1 ttW^&a 
#!3Sl 7 2frP>*U0. 2 5mmOJ:<:5CEI?n, ttfiUHlPIS 1 6 2f±*f 
5&ffi#§jft 1 7 2 P. 0 . 7 6 mmtDmzmWZixZo ^ItlX MJ >y 7" 
1 3 Oti^i-X^P-h 1 7 4 Oftfifcltfijg 1 7 1 tswrs. ^yi?&mW. 
axf'J-yn 3 1 tt/*jr*:7U— h 1 7 5 0«-?&tB«ifi 1 7 2fcSE*W*. 

5ftS&*rtij£l 7 K I'r^liilXh'J-^l 2 6. Rtf7x-X^l»ffi 
XH'J7 7 P 104W109 4>«ff ttttSlslES 1 8 0 lc£ oT^^tl^o WR 
13ft l 8 Olifl-ffil 1 2±fc^£3rnfc«£<D5S4>;&< i:fe20tcgg!*nT 
V^o ttiBlslftl 8 0««l^^ffi^»3 5Sef*OlHlK^feSo §540^*5^ 

r> «s@ki 8 oiiyjL-x^mwmmmi oarxsi o sunsffiznztt 

ttC, «fitlSS5«S 1 6 1 Rtf 1 6 2 tCt>j£Bt£nT^5„ ftiBSft 18 0tt, 

7x-xiiiaii io4cgi <D«sv i *«i&u «ffimii]«a 1 6 2 k. 

S2<DllffV2^^L., «{fiiS05«@l 6 HC^ 3 ©WffV 3 *«*&U 7i 
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—X&mWBSW& 10 5£I4 (DMS. V 4 *«ffr$- 2> 0 C CT\ V1>V2>V 
3>V4©BH&#&3o X-"^— 9" 1 4 OUrHJ-fcSK, mfiElSS5«15l 6 1 TbH 
1 6 2CJ:-aTS»«OiBl 1 4 tefi»**«EE#*t>M»2*iS. S'J©*SS0!lT- 

S!lO*l8WP»4» tt?Rg|E8l 8 0B7x-XiitIiIl 0 4K& 

1 ©Sff V 1 *#ttU X i-X^S»Itg 1 0 5 2 ©«EEV 4 *«tfrr 
SO^T&So ^©.fcSftHSSHJBT'tt, «ffiPS5affil 6 175S1 6 2±©1E 
14. «ttM8!HI«l 6 175S1 6 2&tfX^— 91 4 OKJ: t)jej«Sn*«ffi» 
ff@8Sk:J:-3Tifc£*nSo BPS, ttttMSWSl 6 1 7bS 1 6 2±©«£14, 
fil04i:162 fcOIBKttltSX^-U- 1 4 0C«»OjBu ttffi 1 6 2 
1 6 1 fcOHKttSStS^-iJ- 1 4 0©3P#©IS*tu 6 1 1 0 

5 i:OHtcfflH-r*.X'-?— 9- 1 4 0©BP#©Sia£«koT&S£n5o 

VffiMflHIS 1 6 1 71S 1 6 2 {4. X-?— 9" 1 4 0KS9-3?£«ff»**IIW-r 
£ c X-?— 9-1 4 0©*H51 12Rtfl 1 4fc«^T*»aMt : FH:*{lMHHHiS 

1 6 17bMl 6 2^fct»U ttlfcioT^-*! 4 OO^Il lZRtfl 

1 4fc«W»$S©#l»a t *l3. ttSIBftl 8 0t4, HSMfcti. 7i-X^ 

5X^—9- 1 4 oattaUcSttftlS. 

§1 5 a i^TbllSI 5 d 0«\ 7?J* (1) ©gJgffljT&So ^ 5 a igtc^t" 
x ^i/\2 0 1jb^SSlJ2 0 2K:i-pT**7XS«2 0 0fCffi©*nSo -USS 
ffilT?«\ Sttta«2 0 2tt"7y^X*aicLfe»«WPJ6*. ->ia2 0 1 ©if 9 
XS«2 0 0^©5Jt)M^B(}K, 7i-X^IfiSi2 0 3*<, 
, ^«rfc{4{t^6t)j*«tCJ:oT'7x/N2 0 l±KJgj«2ftS. 

7 i-X^S^®« 2 0 3 14, fi£*©7 * h U V ^77^S^H>T/^-- 

y^?n, -?-n(c<t»3 7i-x^s«ffi2 o 5 (i5b® flwtf^ns. 7i 

-X&JSmH2 0 514, Sl7-f;l/A2 0 6 OBSbH) Ki^Tn- t 1 ^ 
Sft5. «B7-f >W» 2 0 6SrMt50C7* h U->*X hJ|*fflV£ c fctfT* 
t5. 



(28) WfST 1 1 -50 0 8 5 6 

^T-)i^2 0lWi^ Xh'J^7"2 0 7 (S5c@) A^fig^tl^ 
o — nffiMT'l*. Xh'J'?y2 07ttl. 2 7mm©lSLS^0. 0 6 4mm 

^>T, 7.h';-y^2 0 7©^ffl£nfca:>y:^S±££«tfX/W*y 

JgfiK^n^o ««7w;I/A2 0 6&tf&«8J2 0 2li#8¥£n. f^LTXhV 
yf2 0 7t±7?-5X»«2 0 0^6^SS?nS o XhU7^2 0 7 ItWi^TmX 

j5& (i) m\(omemx'it, *mj£© on^nTv^vo -tr^s-y^tcxy 
saw a o ic <es« fc * ns xv-Mau ts-s-r s «t 3 ssre tuts* t -r § c 

£<Dj5m&. ftSSfig (cofiring) LT*n&*XT*5 !K 

— *f-fc«»i*ft**\ &5VHi&«&SX K^T^jGoTgjBi^nx h y y 7 
3S60&, 75y h/^CRTf^X7*Wi07i-X7*l/-hiiS3 5 0 



(29) 
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£/Kyf7U— hffi&3 5 1 fc<DIHtelEB£ftfcX^— 9" 3 4 0&tf3 4 1*7* 
LTV*. 7i-X^ISiXh'j773 3 071S3 3 3(i7x-X7U-H 
5g3 5 OKBS&LTfetK 7i-XiI«SXh'J-y73 3 47bS3 3 7ttM-y 
^:7V-r-«§jg3 5 1 fcR»l/tV*. 7x-X:7V-H§&3 5 0tt7i-X 
:/l^h3 0 2«m***Bfi30 6fc*dA/Z?V-»5. t\<9 97\s- hfiSit 3 5 1 
tt, ;<<y *ru-h 3 0 3il?ttffilffl3 0 5 fc*$A,W*. ffilfcLT, 7 
x-xyU-h3 0 2fc/^y^^U-h3 0 3©F*3®l±®^0. 17)22. 5m 
mintV^S. 7i- h 3 0 2«\ 09*l£l. 0 mm<J)W$.*M-$ 
7XT'$5. ;Vy^7l/-h3 0 3ti, #!l;Ll£ 1 . 0mm<DJS2f Otf-^X. -b^ 
= >y^^fc«v"J=i>T*fe?>c X^-9-3 4 0fc3 4 1 <D4>>CA[18Kt8tW\ 
. \f-&3 1 6tc?ftoT8 7b2 2 5mmT'fe5. 

SftB«ifi 3 0 5 S^&tBfg?- (IWi 57?) 3 0 9L 8WaH-£> 

H5 7?ti (Ltf b(f^-x«Hi:nflf4a^«ifcfefe^) IHaEI— ©it 

Ii3 12i:, >y*J (focusing ridge) 3 8 0 £^A,T*V>£ 0 glJ©S>£> 

x-y^il^yS 1 0l±, >\vt"f\s— Y 3 0 3©^ffi±KEl?ft, 15 
^fclHHTBVfc^PfrfcfiftLTl^So *6il3 1 2{±oi5-y?*1l^'('>'3 1 

«-«!>±fc:»j«s*vrvs. y-hsffi^-f v-3 i it*. *e$§ji3 1 2±tE«? 

ftW^S-y * 3 0 9tt« /^y?7'U-h3 03OrtS©l(C7Wtt(i:ME 
B^nt^So Wte, *#?:c5-.y*3 0 9©4tiOl/— y-h^-YvS 1 1 
<75-o#x:=-y£^>3 1 0O^fcS8t4EllRIIWW)-»Sfttt4ft 
Kfe^T'W-i'TV— h 3 0 3©rtS©±^SHS?tX^ 0 X^— 9" 3 4 ORl/3 
4 1 «^X=-y?3 0 9P^T*flOi5>y?«1lv-l'>'3 1 0 IHOflWSfclftfr 



(30) 
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7 ^ 3 0 9 ©^^;l^-7(i»il 3 1 2ft(Dffln m^-e-f) ^rS-p 

x57?3 0 9W;v-^oii (±$£) ±.Ktii.w?z>>f-hmm^-r> 

y*-f5^>3 1 l±^xfcSE«ETS*3lUByyS>3 80li, y-h^-f>3 

i l^swawfciMssnTv^o JMUByys>3 8 ot^ra, ±§b<dbps* 

ffliffPCT/US 9 5/00 5 5 5C, J:»>B¥U<BW!«ttTV*. 

^3 4 0Stf3 4 1 Ktf7x-7^Iia7 h U -y73 3 475S3 3 7) t>\ 

8k$imV ^3 8 0(C-SMW-TV>5 o COi^. -7i-7ii«aX h y 

3 4M3 3 7Bl$ffl»J -yi;3 8 0 fc^«U * Jgffl 'J -y ^ 3 8 0 i: C 

©T^^^igEOfl.fCEBLT* 7x-^ISaxb'j7^3 3 4 75M3 3 

7 i: MMm y y 3 8 o t v>m*mm.mc&ffi.T sttfet-f^ c ©m^ws 

iCioT, «^Sfffi^3g3 0 SfcBWtSX^ 9-3 4 O&tf 

9-3 4 ORXf 3 4 1 K:n>y ~>*£JHfcHX YVyf (0^^) *^tC»nS 

o 

ftfifc*HSIi§3 0 6tf, 7i- K3 0 2fcX^- !*3 4 O&tf 3 4 1 

^^3 1 3 (.mz-imyem , «?*wco Tfe#££j£L£^«ifei^cBg 

2T©#E**tty >y->*3 1 4A^557'7y^h^^ &tf#£lfll3 1 50 
SOU— ^Sf*f«SH?3 1 3«. HSWfClS|-«:^*gE3 13r, 3 13 

gs.t>*3 i 3bc#tt5>*u <me>«^n^n^ (r) , & cg) c 

B) 

y£K»Ji3 1 5, RtfCe-3T3iafta*fJ|«3 1 3tt, «^JC5-y^3 0 9<D«ff 



(31) 
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icItiV 1 5 0 OTiM 1 0 0 0 0Jp;l/M8?V'>mffK^fcft5o 1^X57^3 0 9 
<D£ Z> = >;/ £ > 3 1 0 h fl7 > 3 1 1 

yiiw^sjajL. ftajnfti?{igioMif«3 1 3^t i sm^^ 0 

fc«^g^O)tS5[*t1tfl^3 1 3£jg-t3i:. CtlC>V1£ft#*W3 1 8*rf£ 
^U>y^ (dark ridge) 3 1 4 fc* ^TM?nS?77 *V h V *Xt±. fT?3 
tt«ttSl«3 1 3&tf^-i"J<yi?3 1 4±K0fc6»n*. 7tK*fJ13 1 5<DJP£ 

€3i 5c«^-r^&m^n/t*?©(j^A,i:^ 
««3 1 3 torn* zm 3 1 5©*aia»»4. s«T}t&»?fto. *«3 1 3 

0 2£iij®T3o 3fcE»Ji3 1 5tt, t*-<x:/W©7V— KfcUTfeiK. 3fc 
tt*MS«3 1 3#J§3 1 SfcSEftfcLTVSfc** 7V— K«E«««3 1 3fcfc 

1 5fc«J»LT^5. if— $"J-y5>3 1 4 «<*»««« 3 .1 3 

-Y3 1 3ClRlA^oTJ:t)^aJLTV5fc46, X-*— 9"3 40Rtf3 4 lfciD-y 
>?3 1 4<D±ffi (^6 0{C^bfc(Rl#T-(iTffi) ^-?TJI3 1 5 O-gPfC&M 
TSo >J-y->*3 1 4A^©i5{^aLTt^Ci:tCJ:oT, X^?— <t3 4 0&. 
Z>*3 4 l##ttl*tt««3 1 3lC&MlsT : £tllcmmZ J 3-x.Z<Dt>m±-£tlZo 
7 x-X&JSfifffiXbV-y^S 3 OTIS 3 3 3te«3 1 5 tmnZ&VTfS*) , 
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-X^ISIX h D <y^3 3 07bM3 3 3 3 1 5 i:©BB««flt«fcSS«1"* 

1 5^, 7i-xyU-Ml3 5 0OWIx-y^T'SS^ SSaSSStt© 
7U-yh (frit) Kg«?-eTtiK ce>7V v hi*y jL—x-7]s-hM&3 

7x-X^ISlXh'Jy7 e 3 3 0M3 3 3tl3 1 5 ^©^©m 

«W}Mc«fcoT. 7i-XiI»lXh'J-^3 3 07bS3 3 3&J13 1 5 
BW^tEfc/W7Xjn5. 7x-X^IffilXh'j7y3 3 0 

7bS3 3 3<Djfii2tfeV^TX^— 9-3 4 0&tf 3 4 1 <0S®K«S-r3?¥ifi«? 
H\ 7i-Xffl|«axh';yy3 3 07113 3 S^i^ltS,, C. 5 LT> ft 
fifc*HHi§3 0 6tcKS-T^X-?— 9-3 4 0SO'3 4 1 ©«ttBSBHi::|BV*T«ffi© 

««tfi»ji:*ft*. 

t70 0£D*ffilMliniS7 0 l&tf 7 0 2 ©«il|5]Sg 7 0 3-x©Stt*;3*LTV* 

So nm.mmnm7 o l&zf 7 o 2«:7^-y h;w^^w©7i'f^ 

I^^lCfe^TX^-Ht? 0 O^jQ^T^LTV^o ttfiLiagi5B«i7 0 IS 
If 7 0 2«MtCX^— +J-7 0 0©Ji-yv?®c7>10$TSifiELT(/^5o mMfcjitt 
7U7 V*m7 1 5&tf 7 1 6£D-a5tC<toT. «2i7 0 1RI/7 0 2«/W* 
7U-^^I7 2 0©««7 2 UT-1I7.1 l&tf 7 1 2K»«?nTV^. 

*i7 o iat5 7 o 2«, nm®s&7 o 3t»««tu ^tucfcoTmaomEE 

#*{SiKlS5«® 7 0 l&t>*7 0 2KiQ*.£;ta3«fc5{;:&oTV^o 7'J y r-©SB 

#7 i 5Rzf7 i 6t±, x^-i*7 o o£3^T£©*«£rr5®£feLTt^3 
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^73?* k i o -ngfirr & c t # t- # * „ 

8'J<D75i£ tit, 1I7 0 1M7 0 2 CD-73 * fttt5W«X'<-U' 7 0 0 © 
*6*tt"fe5 5 7^3740 l-fc«SSfiSitt^*V 4 0 2&t>* 4 0 3 

T&i$.-£tircmmv^4 o o%^-r 0 »37 4 0 1 1± 7. 

im*nft«S|t2:WaBmC««»tt» (tape casting) £fc 

«a — )\sW&W$e- (roll compaction) ©«fc 3 ^^n-trXK <fc oTf- -7°tt^^ 

mc J: o T Wv^7 -f ;l/ £> ^txTJ^-^Sb^ tc * ft 3 . WNRtf flbottttft 

D- 7 PI*Iti:i:tioTf-7'«(ct5i:v^tOt-fc5, un^On-? 
Br— 7*ffiifiLTJS— ttJJSte*"*. una, -fi£fc:a-;l/EE&fi!ygi:>9U£ft 

ioTtasicaiftt-frfflo^att? fc^-p**. 
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ftRtf2/3 4/6 4i«ttB > 7sj£ (2) £:fcttS1K(ig£ : ['t£X*> 4 0 2S 
1/4 0 3fcLTfffl1-5©KtaLTV^ 0 WH^tteX*^ 0 2fttf 4 0 3 

J«*"P 0 2 75S 4 0 3 OKafiKflfiffl-r * C ttmt&elb - - ■ 

So fct, ffi^14X*>4 0 27}S4 0 3fCttLT{^?-3C£©T*#Sffij£ 

* n ~ 7-T;l/^@Sf*©&JI4'T?©? L *^7'©iSfl?*«, 3ft 2 %lc&j|B2 
n5„ ?©ISS, 2%£!):fc£8:B£-?i4 % ?-2-7<r)-X&ft 
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t%i2> a fcT, — T<Dm&ltffl8iftl2tt% (disordered material) iiif 

mo, H»*o^«^a<tt?flWot§j«t.*!iWbftttntfa6*^. Msg 
*tj®$nn«x ■Bft«n*i»jEo»M6tej#bji«aTJ!i:i*titfa6ftv'». i o%© 

H-ilWoAi: 9 0%O7;V5t©i^&^5), 9 0%<DtxiKt 1 0%©7 
jl/S^offl^OKHteKS^BJfcJBJKLfc. cft&<0fflj£1fctt£T 0 .2 5 

ISfcLTClO" 20 a tm©6t««-ffA^, 2 0 %7kfS 8 0 %3f£©?g£-{*# 

— 2/3 4/6 4ffij£fetftt0. 0 5 mm©JP«**-r*f 1 -'^ 

mttC s 2/3 4/6 4fflj»»T—y««>x/vRlC«lW*nTX*- 
>4 0 2Slf 2 0 3®* 5 V*JBJ**-*. *&^14^T4 0 1& 

tf«ln;ttX*>4 0 2St>*4 0 3tt* WfeHfcfiSRtfflraffi**-* - *. 01*. tf 



(36) 4$g3p l 1 -5 008 5 6 

, mm&=i7 4 0 l&tffflnttX*>4 0 27!)54 0 3#&**?n 0cm« 

X-?— 9"«\ &m&*z^ 5 '^3740 1 ©PSWteaaSattX+y 4 0 2 RZf 4 

•9-j»££3rr5<fc3£gS?3r*lSo — 3*jWH-ett» X^-WiO. 3 1 7 5mm 
©iP£©-fe-7S-y£n7£0. 0 1 2 7mm©P*©ffiin:'tt7.+>^*-r-5il 

ztttT-zzo cattle mm*mi&?zTcto(Dmmbtt*imitR'3&mtt 
m&mm-? % 0 15100 °c<D&mKr. 4 0 1 tim 4 0 3 itu-^m* 

ism (2) ©sis ©ass^ii (^o^tf7x-xst>v^fc«ji<y^s^ax 

#e>, ^rffi (2) M7ctt5?Hm*T-<D^i/N4 0 o©«Ej^ae«, mm? 
m4 0 0<D3i7T;?n5@af^<tt>^:#<^:s«t5^iiff?nSo cntit X 

9-©/^^fiSt^feSt)ffiT^-t±Sili:^:<ffi*T;'ttX4 i >'4 0 2 2KM 0 
2SIf4 0 3OS 

S LVMt$RStK*H: 1 0 5 7bSl O 10 QcmffeS. 

^90ti. (2) tCtoTJgfig^tlfcX-?— 9-4 0 4^LTV^5 0 X-? 

-1^4 0 4«. «§«giattX*V4 0 2M4 0 3 £%m&=i7 4 0 1 ©— 

X^— 9-4 0 4«SJt;14X^>4 0 2©«4 0 7±tC7x-X& 
S^SXhU>y7"4 0 5Rtf 4 0 6ft<&jft?tU fiRtt^y4 0 3O?H4 1 
0±K7x-X4I*HXh'Jy^4 0 8Rtf 4 0 9«%A2tlT^«. *fc, 
X^— 9" 4 0 4 ttx<y -/14 14 ±fC rn-y v^Jl&ffiX h'j7^4 12 tf^JjScS 
I7^ffi4 1 8±(i:i7i'*iI»fflXh'j7y4 1 6««?nT^5. 7 
i-^Xhy^7*4 0 5 71M4 0 6M4 0 871jM4 0 9©*, Sfcttx-y 



(37) 1 1 -5 0 08 5 6 

v ? ^S1SSXM)>y7 P 4 1 1 6 0^fiix.S<t 5 KX^- 9" 4 0 4 £Jg 

#8 (2) tCj:oT^?tlfci«SX^— 9-©^{*i:LTOJP^«, (1 
0 2W40 3li7 0 7}M8 0 /i m©*/jNjp^T»3t-r^«l ttfTrZ&o 

ysm (2) ^<toT^fiE^nfci9sx-<— 9-4 o 4ii, 374010^1114 
K<ttK ^avv^^^ffii^;^^■rfcv^5f|J^fe?. 0 smx^~ 9- 4 0 4 ©sua 

lC®.tem^\ MIC (2) {cKaLT^tX^ilStCtoT, X*y4 0 

2M4 0 3©^-hffiSt^rSiJSll-r5il irliitSOT^t&oTV^,, 
JEfc» X+V4 0 2SIf4 0 3«»<fiOifg^1±r3Z0 nc£oT#l8h*nT 

f 2 ooifitci 4 0 4©Sf / fti:i»f^x5:^ 

o 1-PcOSili. X+V4 0 2M4 0 3© 

i: ^ -y ^ -f v- y-myt t <Dm*&9h?zn?fr*>$h%imc k £ t v 5 

cfcTfe^o fe?iooitoi, X-?— 9" 4 0 4 <JD&S&tfffe©#14t±, x*v 
4 0 2Slf4 0 3^C0/jN*^^ioT{±i5i:A,if»^S^^:V^i:V^Ct 
T'&So iltUi. ^Oi^*^RI«3T4 0 1 T±J6?.nSf;:^ fi£oT3T4 
0 l^iiJ®LT£S&LX-?— 9-4 0 4lcXf&&£V-£-&Z£^ : y £ ttf?%%:\,^ 

(2) (Dmi&mVlt. i«Jl>>x.^4 0 OO^SftSUl^x^AV 

mmtfy<D%&&Ml,ZliU7L. m (m^f^.itm) . Mny^K (chalcoginide) 
(families) Stfig^fEfflrtOffin^S-T S¥*{**-^tyfflfi»<fcS 

o 
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fflj*ttfr&«#r*c tares*. fcftUfftttex+vtt. x-*— tf©flifi*{b* 

H oT»A«»l**X^— *©WBK*V^T«jlUfi^*#r* i 5 left* 
OT?*5. X^— 9-3T««MJg)Ste^r«Oo c^TciSSli. «><?ftgft*7] 

(3) t»c5v^Tjg^nsx^— 9-i±, aaw*«j»Rw»u3Kc-r*ct 
mm<Dmmmm7iic «t ^ rfi««©««aif»*qc{tr * c t #Rragft*&JHSii 

*^V^«^f++';Tt?$.*<i;5ft^^T-«, T i^A^yOT i^Af^ 
^->tc«-r^SiJ^l;:J;c.Tfflfi)t1%i0S*t^j*^5 0 RMftt;:* >\-TW L-hr* 
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m&&m***>fmim>*>ic. mamo&aM&v mum (reconstruct! 
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7=*>«?fcffi?L3^^i:*. *-*>*teffl-r*»^ Ti^^Ti 

^WttBANft 1 0 %7}<iSi, 9 0 %gS£©£BSC*K: 8 H 9 5 0 °C©?SS 

T*B< c i:KJ:oT*-aaittx-*>«q8j*«tifc. ^lAoaftttx+y.*^ 

, 1 0«7bSl 0 s QcmOgfi$*tt§J:9{:M?ti5„ 

31 1 OHM:. 7?ffi (3) (c*3Vvr£jft£ftfe9x/>5 0 0 0^07$%. 
— HflSHBlTHu ^iA50 0(il5lOO pm©JpS**rrSo 

gJittX*>5 0 2&tf 5 0 3(c£fK J^I5 0 4&XfS 0 5CfettSJ±KW« 

fcaftbTV*. 7i-XiISSXhU-y75 1 6Rtf5 1 7Wffi50 4± 
fcJBri&StlTfctK 7jc— X^ItSXhV <9"f5 1 9&tf5 2 0tfX~<— 9~5 
1 0 0^115 0 5±tC^fig^nTV>5o Sfc. XySteltitHXl* V?:/5 2 4 
Rlf 5 2 5#x-y S?®5 2 6RZf5 2 7 ±C^n^ta}gfi!c*nTV^o 
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75 1 6 7bS5 17.51 9JbmS 2 ORZfS 2 47bS5 2 5H\ (1) 

gas LT±ai Lfc © t [oi«i^BSt^ n& „ 

(3) O— ^x/NSOOA^SISOCMjSjaSOBJftC^Uvh^ 
fl-ffi^f* 0 4Rtf 5 0 5, X7i/'I5 2 6Rtf 5 2 7«r#t? 

7?j* (3) tcacJv^TSji^nsx-?— Mv<;l/^Sin[^i:«v>2^« 

Jgfijc?*!*, £11 2StC73?4 (4) ^TMS^S^i'^OO^to * 
!t<a*S«6»tt=i7 , 6 0 1 H\ 1 0 0%T;l/5^-b^5>y^^r«iiSfc«ff^fig 
1 00 /imOf-^lctSthKioTffiictSCfctfTfS. C 
05-7^— ^i^BfStlT^ai/N (SfctiXhU ^70 tc^n. S*)2^x 15 00 
7b^ 1 7 0 0°C©igfiT-M/££*l&o 

W^SJiitta-T 1 f^^"6 0 2Rtf6 0 3tt* 3760 li^fS'JiAfW 
Cfe5riKn7 6 0 lfcfiS£*l*. 37 6 0 lRtf»#[1±:3-7^>^6 0 2J!j 

seo2ii, «yasn?ta. *^-u-*jBjsrr*'«. ^hUv^KK«wsn 

F^ffl^3:&&fc£^i7 ; ;&;l/3N'r.:7' (decal) £r5Sffl-ri> 
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©±®f;:43*-'n. ^tV&X^— 5>:/U— K (squeegee blade) ^CtSc 

ss^ti^o ^-xh ©ttts* 3*. »ia<Dft©;*;#2r£.tfjS2, Rtfx*-s*o 

c tics siftKWiiJti^-xKDi 

^37 6 0 1 KS5«n4. 

c «t ^raaaBs^ofitptttwsowv^^nT' 6 o i (omm± 

SCfcK.fc'K WV»aSitt3— f ^6 0 2&lf 6 0 3^3760 1 ±fc#« 
raKU 3760 33760 lor7Xf»^J*»tt, tttt 



(43) 1 1 -5 0 0 8 5 6 

v 5. <y ?fij«1l)^Sti4. 6 0 1 S.l>'«MffiSttt=i-7 i 
^y^6 0 2M6 0 3tt, 7??* (1) «ILt±aLft^7^-^ti:^T 

^^nrc^x^6ooii, js& co fcK«LT±»Lfe«DfciRi 

^1 3 011 ^xA6 0 03^&»3fi*tlfe^— 16 1 O^LTl^S. X"? 
—9-6 1 0«\ «m*6^14=iT6 1 0i:«»ata1±n-^^>if6 0 2&l>*6 0 
3^r#/uT*l/^ 0 7i-X^IftIXh'J'^6 1 5&tf6 1 6#X^— 9"6 1 
0©^I6 1 7±£M$*lTfe5, 7i- X&Jg&ffiXhU ^6 1 9&Xf6 
2 OtfX-?— 9"6 1 0O?H6 2 1 ±fCj£fj£2ftTV>3„ £fc, x-r>^ISI 
Xh>J-y:/6 2 4&1/6 2 5#. X^— 9"6 1 0Ox-r>*i6 2 6&1/6 2 7± 

tM^nii/^o - - - 

(4) «D-S«*SM8TH\ *fe«Stt37 6 0 1 **WW*Mfc, fifittt=i 
0 2RIf6 0 3^*6»tt=iT6 0 1 ±t!WS*l5. 

ftSIWlctt* X$"J->EPJB!L X^lx — W^^O-if. a— ;l*3— 2/ 

^*Sfc«7 f *;l/3vz:7'^ffl-rSili:t < J:oTfig^tx^o (4) 
JgfllT'li, ajtttn— r-< V^6 0 2Rlf603O3760 1 'MDffififcfc: <fc o T 

fe^^ («Afcf, i«R©S!?L*a«>saif) . iiTcMstci^T. (3) 

^K31LT±a>L/c©i:[g«|^LTn— x-f >^6 0 2Rtf6 0 3©«ffiK»^ 
J5& (4) ©c^g0g©g!t>£>i®f§tt, (l) teBMLT±j4L;fc»g 
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(4) omz>$mM?it. imfe^-T- -c o 2&t/6 o 3t>\ its* 

>ms/%. KHZ a A^T-v^o 

(1) fr£> (4) tCOt^T, 7^5t-b7 5'^ 3Tfc:SILT±xELfctf 
» teO-tr^S-y^fflj^ «*.tf 1- (nmllites) , (cordiorite 

>X (zero shrink tolerance : ZST) ^^fflt* § d 1 & RlBl'PfcSo 

bic, trtt, en tcBniTS£'<fe*ffiiuraKft 

5 *&wicttL<&Vf%i$.(D&m*m&i'r2> ct*< m^^^r^^o 
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FIG. 3 
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FIG. 4 
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FIG. 6 
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FIG. 9 
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FIG. 11 
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[^1 2] 

600 — ^ 




FIG. 13 
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HtfcBB] 1 9 9 7^4^ 1 B 

mmm 

i. 

*SWt±, 77 7hiSISf (CRT) f-<xyW©i?iS:777h^l/ 

2. 

jfi^, .MBisigc r Tf-i 1 fcftbs «k 9@< £&v^ 

WTa, ccQx.^n-^-vfiJl^ff (0!lx.fcf. SSWtli 1 3. 3X1 0" 6 
^XA;l/ (1 X 1 0- 7 To r r) tTF) 7x-X7U- h#§jg«: 

ffl&*m*f>ZMytto'*$- v©i o teymM^lsX > h^#ty 0 a-^7w h 
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3 ttttBic «t* * ftr h u >y ^ > ^ jtfi*»s t v ^ fc @ jb ^ e> fte© 

777 WS*;^B£^T£>(£Jl-r3;i2:#T*#5 8 ®c» *«Wtt«d*tfH 

M*;l/f-fX7*W©«JB5 cm*lTS5. F/<*^X7"WO 
B*tt5 cm.fc9*ofcWV>CfcfeUfLtfft9» 0H*.HfO. 571S2. 5 cm 

<otm *m7tt z> c t k «t •? t 9- jcaMSSt'ttx >^r^fig-r * c 
tizzsnimmii^ ?m&^z^-v*mm?z75m. ri; (4) 
BBt&B-tt t *wm&mMnT' =t-j--< 1/ tic £^>t x^—vzm 
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•y^fflfiSttOTCEfcl:* 7;^t©TCE (157 2) i:i-n$7©TCE Gft8 

a = TK-Mt's V=i> (~> y tfira*. 6tU T C Eti7 0 ttiffteff fctt*. 
7 ;l/ 3 T^Rtf ? O A (D=~Wtitm (Eskolaite) > S«cbfcffiH<D@jg^Jgfig 
U ^P.«itn7y^A (corundum) &Afltift£$-rS C k#fil6ftT^* 

AtiT v ^ t * -p t, n ^ y^A. i: l rtrnts nm % c t #w & frt a o t v 

S^S<D^lfi6^lTt±, t©X7';-a9 0%©7;l/5tt 1 0%<D i 5 1 ^^.T^r-g- 
tyfe^^^^ffl^^Tfe^ (JWm, "9 0/l07;V5t-^-7»" i: 



* 1 



2 9 2 #5 A 



3 2 if JU 



Butvar B76 (ig^S) 



3 4i^7A 



■*>3hm p if- 1 5 o mm) 



1 0 ^A 



Kellox Ze Menahden tfi (f^J^l?) 



0 . 6 5 



1 0 5 ^^A 



12 7 ^ A 
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m<DMt&ffl~C*l±. X7'J- \tZ%<r>=f-Zl/. 3 4. 3%©7;l/57-Rtf 6 3. 
7%©^o5T^-&tyt^5-y^ffifi!cifeT-fe^ (J-^. "2/3 4/6 4fij£ti> 

^2 



T-H'SrHfr* 111. 1 

^DSTtM! 2 0 6. 4^^A 

f^rj^ 6. 4 8if7A 

Butvar B76 (fi&E) 34^7A 

U->^U-f U 1 — 150 (ffiflO 10{f^K 

Kellox Ze Menahden ift 0. 65^7A 

/— 1 0 5i^7A 

N;WJ£> _•• 12 7 ^5- A 



fcS*?2r*lfc3t»W (modifier) tt75y^OE^tfc^itl*. — &{ki"J 
S**f*^— 7^WBI«n*. -*JtS«T?H\ S2©t— Ocm, 

?-±Kisjn, 2^tf/*fctt»ctt»H«©*TffiH©«#»**-rs 



^-Xh0^i).?t, mB<DK<D±Zl£RXfB-£, Rxfx*—*Joy&&Rzfm 

i fc&¥2ns„ 
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ji^-^s c tie & k>. ^mMmm*(»wfa'&tin<Dm^mti>^T 6 o i <d«m± 

ZZtlcZ*). m^&in&=i-y--076 0 2&1/6 0 3^3760 1 ±K3M£ 
Jg^OfiSttt^oy-^nT 6 0 1 (D±JslztiLWmkrc7U- K«M£ h 

7^^nT^fig^n?. 0 3760 i^7^-KRtf:/-;wcttL-£©xt:- 

KT-Si^-rcfcfcJ:??. — SO* fg!l@|]2*ifc:JP£ K<DTfr5SS 

-£T«»tU 3760 l±fcff*-r5 0 37 6 0 1 ©^X^-y^jfcJHi. 1&M 

tftfnS. 37601 Rtf*»ffiln;te3--r-r >^*6 0 2Rtf 6 0 3 tt, 73?* 
(1) tHaLT±iliLfc/^^-^fi:fif-pT^?tl5o MfiSc^nfc^x/Ne 
0 0 Jj& (1) tcBa^bT±5ELfccDi: 

1. 777F^*;Vf-<X^U-l'T3&oT, 
£*MfrrS7x-x:7V- Hj§3g£. 
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2. tuiex-?— 

3 . tftEft 1 7 i-X^ItlX h 'J y r*nmE3ttBt««3ftK*»«»c»»LT 

t) , tatajg 2 ^ x f y -y 7&msm. : ?ttmnmu:mM{f3te&M 

4. «E«?tta«Jfi*«lW±Oi(l«fflyy^**A,TiB»J, luS^2 7i-X 
flSlX h y -y^Buieft^ffly y -^K:SSaWfc:&ftkLTV>£C. 

5. HK, 

•y^t. 

i-xy u- h^ifi^fflaoi-y 'Jw^TtetiLZ nrcm^Bm^tDy v 

y Yb.iktt. 

MiBJg 1 7i-xiiiix h y <y r#«nE7 y y h cmsiWK&ttLT^s 

6 . BuIB«MeWtt-7 y >y h i-X7l/- hW3fi±fc* * U - VfflWJS 
nT^£Ct£#^i:-r5Wj£:il5{;:fE«<D:7vy h/^f^rw, 

7 . «3ibx^— v&M&mmm&K.m& lt&b-t ass \ * * ttrntmsm? 

mess 1 3: y isw±izmm-£ti. mmm \ ? i-x^issx h y -y y ttWB 
mmm 217 s^B±»cE«stu mibs 2 7 i-x^itix h y <y 7 ^ tos 



(63) 



8. IK, 

9 . «E«jlglHlSSA^tuIB*felS®5«@tc^M^nTV^ c k^#® k-r 

x y ->^I»SX h y y 7* h x 

—9-. 

1 KEftOX^-t. 
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16. Mie-fe-7 5-y^^O. 2 57bMS%(D3-$-T*'SAsT:^%>££%: l ft®lt 

17. iffi^- 9-jWafc2%£>^*^ 3 4%<D7;l/5tM6 4%©^n5 

7^w«c: t*&mtirz>m$.m i 5 tito^ 9%. 

mm. t ttt z y x - x r u- h mm t . 
M-^yi/-hi:SM7^7u-Ko»)eotEi? ntcm^w. mmm t 

mmmmmm t mimm^iktamm t ©imjcKftr * x-s— * t 

Mfex^-^#«M&8tfx*7^*:^ ... ■- 

BaifflfittX*:/*:*^*, «fflE*maSt14X^>^-b7 5 -y * iilS-tiv 5 >y * 

1 9. iuf5X^~ 

i-X^itIX h y >y7fc;g-^A/t?^&<l t*mmt?Z%n3im 1 8^I2«© 

2 o . toes 1 7 x-x^mx h y -y 7&mmffimmmKw.m.mzmMv 
Tfe o » soteb 2 7x-7^isgx h y -y ^iwB«?tta«Jtt««WK:a 

»LT^« C fc*»«fr*BI*9i 1 9 (cIEm<D7^ -y h/^^ff XT' W D 

2 i . ttnaB?ttti*H&# i u±(om^.m u -y ~>**^a/z?*5 t> , i-neti 271- 
xiisix h y >y yjyiwasjRffl y >y *jKmgmtcimis-z^& c tzmkt 

22. ae, MfB7x-xyu-M8ig©yi-fflaji>y^tc?' I ioT»fig^nfettMe 

#tt©7'J <y h*dA/«3?>» 
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2 3 . wex^-- v&mym$mmcm&vTtiL&rz& i x>y ^tmun. 
ffimmmticwtiLmcw&tzfti 1 xyi^mtsx h u y 

2 4 . IE, 

missi i atfas 2 7 x-x#«m®x h y y •7izmm-£tircwmmt&£&'£& 

2 6 . mmm 1 fg 2 7 x-xii»ix hu^yt MiB«(iPii5«is 1 t>\ 
2 7 : mzx^-v&m&ffimmmm®v-ciiL&tztii 1 x»y s^khe* 



(66) mm 1 ?- 1 1-5008 56 

^ 1 8 KUBtSOX'*— tfo 

2 9. fl&IE-fe^5 y*#T>l/5*"P*0, Wiea^^Sllfk«I*^^-Tx *n 

3 0. |MB-te95v*tf77l/5?-T*»K tflea»^lMWM**n57Rtf*- 
?-7^T-^5 C fcSr^pafr l 8 KEtOX'?- 

3 1 . MI2*e^tt-b 7 5 >y * n 7#»£&JSIifl:***ir*- 57;V5 -*-**A/e 

9 1 8 tEKOX-?— tfo 

3 2. m&m®&mmittotf&^M<t^^p&^r^zz£*&mt-?2>M& 

m 1 8 tcffi«<DX^— 9-„ 

33. wfsm^aKtt^*>^i&iB^ffi±K:^snfe»v^x/N*^A,Tt^ 

3 4 . X--?— 9" OtBBfiSiS T* & o T , 
•SttftSirtx-tr 3&&JMM3fe t *«rte 75'^ IBjSftfr 5 * x 

toe ? x / \^-ma©«^s*t^^^-r <t 5 k & & s T«*r % as t . 
tMe^x^©ra#Ts^ffi±k::7x-x&s«sx h y <v7°s:j&j£-r&®g£: 

tuie-7x/\&T>*:7x-X£SX h 'J 7^Mt5ISt, 

wiH'7x>'N«rtafH7x-x^sxhy v-nzfe-oTWWiL,. mm*.'*— 
35. taie* x> \*ma©*susiiT**3vr -em&t z mmmmtf 
3 6 . h v v stofsissav toie^ x^jik&s 
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3 7. mE&m&TfoS.-V A, *PA£fctt:i-y*;l/*^A/e^5ti:*1$« 
3 8. It, BtjIEX^-^Oai-y^B^CX-yix^^axhU-y^^-rS 

3 9. 7i- ^AJI»BUM;yy*JgdW*i(nEffle*«JgK % flME^x^Offl 

jrr < k t»— ^rfc«ttii8mtai*jBj*rsHS*ffA/ , pv'»* c 

4 1. 9-OSifi*}iT£^T. 
4 2. hk, 

IWBWifx/^lfflE^x-X&jmfiHX h U 7 7t?SoT«)BiU tufHX-^ 
-tf*«jaW-*»8fc**tfCfc*#«fc*s»3»gS4 1 fcE*o*ft„ 
4 3. M&&m&*7^y ?&T>USi-*^T'^Z£ £*ftWl£-f%m$im4 

i fcia«o73?*o 

44. iMs«»^x^N*«iji&r«wi33asttv wi^mm^ ^^Mft^mm.^ 
«as*-&trc £*ftmftz>m&m4 1 ice*©*?*. 

4 5. KHE7X— ^*/B»BXhyy^*JBj«-r*«WaftS««, IK, flOTBWI 
f x/NO^ffi±te*«*3R*s-e:aae*$tr{:i:«r»ai:-r5HI«gj4 2(c|B 
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motto 

4 8. JEfc. «WB«Ml^x/N±lc7x-^*«»«^hyy^ , i:«fflB0BS«S2: 

49. tat27x— *&mwf&xhvv7£ntifimft&ttt i . tuieas^x/N© 

5 0. X-?— *©«3fc&i*T?*o1\ 

WOTtV"' WtWBTf#ft L T *««tt»tt-fe 5 5 >y * fflfigfefr 6 * x / 
5 1 . Stc. 

BuiB?x;N<omtett®±K:7x-x£«&jix h y y7*mf&?z'&m£. 
^jiE-r 5 as i: *-&t? c i: ■? z> mxm 5 0 Kmmtt&i o 

5 2. WE-b5 5y*ffl*«*KT;l/5^RtfC raOs^WSi: fc^teSi: 

-T 5 o £ieSt©;£i4o 

5 2 KfE®©73?*o 

5 4. Sijf27x-X^«^axhy >yy^fig-r^l5IEia@^ H5IH>?x^±fC 
5 5. buIB^S^T-^S-^A, ^aA$fc«^-yy;l/^A.T^SCi:^^ 
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5 6 . jgtc, Mtex-?— ^017 ->*s±tcx-y ->^i»ax h u <y^?gfig-rs 
5 7 . ^ x -x&s&sx j- u -^mm- swsaagjwefc* we*i/no« 

IMUfc-T * flt&K 5 0 fcE«©7M£. 

t ztmm 5 o fctB«o^?4„ 

5 9. X^-lfOSil^TS-DT^ 

■SlfclMtfe 7 5 -v * *\6 a 7 x / JgjftT 3 ®g £ x . 

6 0. Jgfc* 

taiBfijfctta-xY ^^o^cs^jti^T^x-x^ii^sx h v y-mje&r 
6 2. suie^-t^ v^'wrse^ xfv-^wwh xfu-iczzmm, 

MfBSEtatta— r-r >^*SIW*\ fe^^HifOIBSfitlxn-^-f WZSAsKt 1 
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CLAIMS 



[Claim(s)] 

1 . It is a spacer. Ceramic Spacer characterized by including the transition-metals oxide distributed in said 
ceramic. 

2. Spacer according to claim 1 characterized by said ceramic being alumina. 

3. Spacer according to claim 1 characterized by said transition-metals oxide being titania, chromia, ferrous 
oxide, or vanadium oxide. 

4. Spacer according to claim 1 characterized by said transition-metals oxide consisting of titania and 
chromia. 

5. Spacer according to claim 4 characterized by said ceramic containing 0.25 thru/or 8% of titania. 

6. Spacer according to claim 4 characterized by said spacer containing 2% of titanium, 34% of alumina, and 
64% of chromia in general. 

7. It is Flat-panel Display. Face Plate Structure of Having Luminous-Radiation Structure Arranged in 
accordance with Inside of Face Plate and this Face Plate, The back-plate structure of having the electron 
emission structure arranged in accordance with the inside of back plate and this back plate, The spacer 
which extends between said luminous-radiation structures and said electron emission structures is included. 
Flat-panel display characterized by including the transition-metals oxide with which said spacer was 
distributed in the ceramic and this ceramic. 

8. Said spacer is . 1st face metallic-coating strip arranged along the external surface of said spacer which 
adjoins said luminous-radiation structure Flat-panel display according to claim 7 characterized by including 
the 2nd face metallic-coating strip arranged along the external surface of said spacer which adjoins said 
electron emission structure. 

9. Flat-panel display according to claim 8 with which said 1st face metallic-coating strip is characterized by 
being electrically in contact with said luminous-radiation structure, and said 2nd face metallic-coating strip 
touching electrically at said electron emission structure. 

10. The flat-panel display according to claim 9 with which said electron emission structure contains one or 
more ridges for focusing, and said 2nd face metallic-coating strip is characterized by being electrically in 
contact with said ridge for focusing. 

11. Further The 1st face metallic-coating strip arranged along the external surface of said spacer The frit of 
the electrical conductivity formed along with the outside edge of said face plate structure is included. Flat- 
panel display according to claim 7 with which said 1st face metallic-coating strip is characterized by being 
electrically in contact with said frit. 

12. The flat-panel display according to claim 10 characterized by screen-stenciling said electrical 
conductivity frit on said face plate structure. 

13. It Has 2nd Edge Side in which 1st Edge Side in which Said Spacer Adjoins Said Luminous-Radiation 
Structure, and it is Located, and Said Electron Emission Structure are Adjoined, and it is Located. The flat- 
panel display concerned is . The 1st edge metallic-coating strip which is arranged on said 1st edge side and 
contacts said 1st face metallic-coating strip and said luminous-radiation structure, Flat-panel display 
according to claim 8 characterized by including the 2nd edge metallic-coating strip which is arranged on 
said 2nd edge side and contacts said 2nd face metallic-coating strip and said electron emission structure. 

14. Further Two or more potential accommodation electrodes which set spacing and have been arranged on 
the external surface of said spacer This power circuit is a flat-panel display according to claim 8 
characterized by controlling the distribution of voltage between said luminous-radiation structures and said 
electron emission structures including the power circuit connected to said 1st and 2nd face metallic-coating 
strip. 
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15. The flat-panel display according to claim 14 characterized by connecting said power circuit to said 
potential accommodation electrode. 

16. The flat-panel display according to claim 14 characterized by arranging each of said potential 
accommodation electrode on the same field of said spacer. 

17. The flat-panel display according to claim 16 characterized by arranging said 1st and 2nd face metallic- 
coating strip on the field of the same spacer as said potential accommodation electrode. 

18. It Has 2nd Edge Side in which 1st Edge Side in which Said Spacer Adjoins Said Luminous-Radiation 
Structure, and it is Located, and Said Electron Emission Structure are Adjoined, and it is Located. The flat- 
panel display concerned is . The 1st edge metallic-coating strip which is arranged along said 1st edge side 
and contacts said luminous-radiation structure electrically, Flat-panel display according to claim 7 
characterized by including the 2nd edge metallic-coating strip which is arranged along said 2nd edge side 
and contacts said electron emission structure electrically. 

19. It is a spacer. Electric insulation ceramic core which has external surface The electric resistance nature 
skin arranged on said external surface is included. Spacer characterized by including the transition-metals 
oxide with which said electric resistance nature skin was distributed in the ceramic and this ceramic. 

20. The spacer according to claim 19 characterized by said insulating ceramic core containing the alumina. 

21. The spacer according to claim 19 characterized by for said ceramic being an alumina and said transition- 
metals oxide being a titania, chromia, or an iron oxide. 

22. The spacer according to claim 19 which said ceramic is an alumina and is characterized by said 
transition-metals oxide containing chromia and a titania. 

23. The spacer according to claim 19 characterized by for said insulating ceramic core containing the 
alumina containing a transition-metals oxide, and said transition-metals oxide existing by the high oxidation 
state. 

24. The spacer according to claim 19 characterized by said transition-metals oxide existing by the low 
oxidation state. 

25. The spacer according to claim 19 characterized by including the thin wafer with which said electric 
resistance nature skin was attached on said external surface. 

26. It is Flat-panel Display. Face Plate Structure of Having Luminous-Radiation Structure Arranged in 
accordance with Inside of Face Plate and this Face Plate, The back-plate structure of having the electron 
emission structure arranged in accordance with the inside of back plate and this back plate, The spacer 
which extends between said luminous-radiation structures and said electron emission structures is included. 
Flat-panel display characterized by including the transition-metals oxide with which said electric resistance 
nature skin was distributed in the ceramic and this ceramic including the electric resistance nature skin with 
which said spacer has been arranged on the external surface of an electric insulation ceramic core and this 
spacer. 

27. Said spacer is . 1st face metallic-coating strip arranged along the external surface of said spacer which 
adjoins said luminous-radiation structure Flat-panel display according to claim 26 characterized by 
including the 2nd face metallic-coating strip arranged along the external surface of said spacer which 
adjoins said electron emission structure. 

28. The flat-panel display according to claim 27 with which said 1st face metallic-coating strip is 
characterized by being electrically in contact with said luminous-radiation structure, and said 2nd face 
metallic-coating strip touching electrically at said electron emission structure. 

29. The flat-panel display according to claim 28 with which said electron emission structure contains one or 
more ridges for focusing, and said 2nd face metallic-coating strip is characterized by being electrically in 
contact with said ridge for focusing. 

30. Furthermore, the frit of the electrical conductivity formed along with the outside edge of said face plate 
structure is included. Flat-panel display according to claim 27 with which said 1st face metallic-coating strip 
is characterized by being electrically in contact with said frit. 

31 . It Has 2nd Edge Side in which 1st Edge Side in which Said Spacer Adjoins Said Luminous-Radiation 
Structure, and it is Located, and Said Electron Emission Structure are Adjoined, and it is Located. Said 
spacer is . The 1st edge metallic-coating strip which is arranged on said 1st edge side and contacts 
electrically said 1st face metallic-coating strip and said luminous-radiation structure, Flat-panel display 
according to claim 27 characterized by including the 2nd edge metallic-coating strip which is arranged on 
said 2nd edge side and contacts electrically said 2nd face metallic-coating strip and said electron emission 
structure. 

32. Further Two or more potential accommodation electrodes which set spacing and have been arranged on 
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the external surface of said spacer This power circuit is a flat-panel display according to claim 27 
characterized by controlling the distribution of voltage between said luminous-radiation structures and said 
electron emission structures including the power circuit connected to said 1st and 2nd face metallic-coating 
strip. 

33. The flat-panel display according to claim 32 characterized by connecting said power circuit to said 
potential accommodation electrode. 

34. The flat-panel display according to claim 32 characterized by arranging said 1st and 2nd face metallic- 
coating strip and said potential accommodation electrode on the same field of said spacer. 

35. It Has 2nd Edge Side in which 1st Edge Side in which Said Spacer Adjoins Said Luminous-Radiation 
Structure, and it is Located, and Said Electron Emission Structure are Adjoined, and it is Located. The flat- 
panel display concerned is . The 1st edge metallic-coating strip which is arranged along said 1st edge side 
and contacts said luminous-radiation structure electrically, Flat-panel display according to claim 26 
characterized by including the 2nd edge metallic-coating strip which is arranged along said 2nd edge side 
and contacts said electron emission structure electrically. 

36. It is the Manufacture Approach of Spacer. Process Which Forms Wafer from Ceramic Constituent 
Containing Electric Insulation Ceramic and Transition-Metals Oxide, The process calcinated until the 
electrical resistivity of a request of said wafer comes to be shown, The process which forms a face metallic- 
coating strip on the external surface where said wafer faces, Process in which said wafer and a face metal 
strip are calcinated Approach characterized by including the process which cuts said wafer along with said 
face metal strip, and forms said spacer. 

37. The approach according to claim 36 that said process calcinated until the electrical resistivity of a 
request of said wafer comes to be shown is characterized by performing in a reducing atmosphere. 

38. The approach according to claim 36 characterized by said process which forms a face metallic-coating 
strip including the process in which a metal is made to vapor-deposit on said wafer. 

39. The approach according to claim 38 characterized by said metal containing aluminum, chromium, or 
nickel. 

40. The approach according to claim 36 characterized by furthermore including the process which forms an 
edge metallic-coating strip on the edge side of said spacer. 

41 . The approach according to claim 36 characterized by including the process in which said process which 
forms a face metallic-coating strip forms a potential accommodation electrode at least in one side of the 
external surface where said wafer faces further. 

42. The approach according to claim 36 characterized by performing said cutting process in front of said 
wafer baking process. 

43. It is the manufacture approach of a spacer. Process which forms the 1st wafer from an electric insulation 
ceramic Process which forms the 2nd wafer from the ceramic constituent containing the transition-metals 
oxide distributed in the electric insulation ceramic and this ceramic Approach characterized by including the 
process which attaches said 1st wafer and 2nd wafer and forms a laminating wafer. 

44. Further Process calcinated until the electrical resistivity of said 2nd wafer's request of said laminating 
wafer comes to be shown Process which forms a face metallic-coating strip along the external surface of 
said laminating wafer Approach according to claim 43 characterized by including the process which cuts 
said laminating wafer along with said face metallic-coating strip, and forms said spacer. 

45. The approach according to claim 43 characterized by said insulating ceramic containing the alumina. 

46. The approach according to claim 43 characterized by said process in which said laminating wafer is 
calcinated including the process in which said laminating wafer is calcinated in a reducing atmosphere. 

47. The approach according to claim 44 characterized by said process which forms said face metallic- 
coating strip including further the process in which a metal is made to vapor-deposit on the external surface 
of said laminating wafer. 

48. The approach according to claim 47 characterized by said metal containing aluminum, chromium, or 
nickel. 

49. The approach according to claim 43 characterized by furthermore including the process which forms an 
edge metallic-coating strip on the edge side of said spacer. 

50. The approach according to claim 43 characterized by furthermore including the process which forms a 
face metallic-coating strip and a potential accommodation electrode on said laminating wafer. 

51. The approach according to claim 50 that said face metallic-coating strip and a potential accommodation 
electrode are characterized by being formed only in the whole surface of said laminating wafer. 

52. It is the Manufacture Approach of Spacer. Process Which Forms Wafer Including Electric Insulation 
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Ceramic and Transition-Metals Oxide from Electric Insulation Ceramic Constituent with which Said 
Transition-Metals Oxide Exists by High Oxidation State, Calcinate said wafer in a reducing atmosphere and 
the coordination of said transition-metals oxide is changed. The approach characterized by including the 
process in which make it said transition-metals oxide exist by the low oxidation state in the external surface 
of said wafer, and it is made for the external surface of said wafer to serve as electric resistance nature by it. 

53. Further Process which forms a face metallic-coating strip on said external surface of said wafer 
Approach according to claim 52 characterized by including the process which cuts said wafer along with 
said face metallic-coating strip, and forms said spacer. 

54. The approach according to claim 52 characterized by said ceramic constituent containing an alumina and 
Cr203. 

55. The approach according to claim 54 characterized by said ceramic constituent containing B-2 03 
further. 

56. The approach according to claim 52 characterized by said process which forms said face metallic- 
coating strip including the process in which a metal is made to vapor-deposit on said wafer. 

57. The approach according to claim 56 characterized by said metal containing aluminum, chromium, or 
nickel. 

58. The approach according to claim 52 characterized by furthermore including the process which forms an 
edge metallic-coating strip on the edge side of said spacer. 

59. The approach according to claim 52 characterized by including the process in which said process which 
forms a face metallic-coating strip forms a potential accommodation electrode at least in one side of the 
external surface where said wafer faces further. 

60. The approach according to claim 52 characterized by including the process in which said process which 
forms a face metallic-coating strip forms a potential accommodation electrode only in one side of the 
external surface where said wafer faces further. 

61. It is the manufacture approach of a spacer. Process which forms a core wafer from an electric insulation 
ceramic The process in which coating of electric resistance nature is performed on the front face of said core 
wafer is included. Said electric resistance nature coating is an approach characterized by including the 
transition-metals oxide distributed in the electric insulation ceramic and this ceramic. 

62. Further Process in which said core wafer and said resistance coating are calcinated Process which forms 
a face metallic-coating strip along the external surface of said resistance coating Approach according to 
claim 61 characterized by including the process which cuts the acquired structure along with said metallic- 
coating strip, and forms said spacer. 

63. The approach according to claim 61 characterized by including the process in which said core wafer is 
furthermore calcinated before performing said resistance coating. 

64. The approach according to claim 61 characterized by applying decal KOMANIA in which the process in 
which said coating was performed performed said resistance coating on said core wafer by screen-stencil, 
spraying by the spray, roll coating, or doctor blading, or included said resistance coating to said core wafer. 

65. The approach according to claim 61 characterized by said insulating ceramic being an alumina. 

66. The approach according to claim 61 characterized by said resistance coating containing the alumina 
containing chromia, a titania, ferrous oxide, or a vanadium oxide. 

67. The approach according to claim 61 characterized by said process which forms said face metallic- 
coating strip including the process in which a metal is made to vapor-deposit on said resistance coating. 

68. The approach according to claim 67 characterized by said metal containing aluminum, chromium, or 
nickel. 

69. The approach according to claim 61 characterized by furthermore including the process which forms an 
edge metallic-coating strip on the edge side of said spacer. 

70. The approach according to claim 61 that said process which forms a face metallic-coating strip is further 
characterized by including the process which forms a potential accommodation electrode in the whole 
surface at least among the external surface of said resistance coating. 

71. The approach according to claim 61 that said process which forms a face metallic-coating strip is further 
characterized by including the process which forms a potential accommodation electrode only in the whole 
surface among the external surface of said resistance coating. 

72. It is the Manufacture Approach of Spacer. Process Which Forms Wafer from Ceramic Constituent 
Containing Transition-Metals Oxide Distributed in Electric Insulation Ceramic and this Ceramic, Process 
which forms a face metallic-coating layer on said wafer The process in which said wafer is attached in a 
substrate, The process which carries out patterning of said face metallic-coating layer, and forms two or 
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more face metallic-coating strips, The process which forms a protective layer on said face metallic-coating 
strip and a wafer, Process which cuts said wafer and forms a spacer strip Process which forms an edge 
metallic-coating layer on said spacer strip Process in which said protective layer is removed Approach 
characterized by including the process in which said spacer strip is removed from said substrate. 
73. It is a spacer. Electric insulation glass Transition-metals oxide dissolved into said glass so that the spacer 
concerned might have desired electrical resistivity Spacer characterized by including the filler distributed in 
said glass as the spacer concerned showed desired secondary electron emission. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

The spacer structure for flat-panel displays, and technical field of background 1. invention of the 
manufacture approach invention This invention relates to flat panel equipment like a flat cathode-ray tube 
(CRT) display. Especially, this invention relates to the spacer structure for supporting the face plate 
structure and back-plate structure of flat panel equipment inside. 

2. Related technique Many attempts are made, in order offer the display which is not [ rather than ] lightly 
bulky instead of the conventional beam deflection mold CRT display and to realize a flat CRT display 
(known also as a "flat-panel display") in recent years. In addition to the flat CRT display, other flat-panel 
displays, such as a plasma display, are developed. 

In a flat-panel display, the enclosure is formed with the wall which connects these in the periphery section 
of face plate structure, back-plate structure, a face plate, and back-plate structure. In a certain flat-panel 
display, this enclosure is held at vaccum pressure (for example, typically 1x10-7 or less Torrs). Face plate 
structure includes an insulating face plate and the luminous-radiation structure formed on the inside of this 
insulating face plate. Luminous-radiation structure contains a luminous-radiation element like the 
fluorescent substance pattern which appoints the active field of a fluorescent substance or a display. Back- 
plate structure contains an insulating back plate and the electron emission component which adjoined this 
back plate and has been arranged. When an electron emission component is excited, an electron is emitted, it 
is accelerated to a fluorescent substance and the emitted electron makes a fluorescent substance emit light. A 
user will look at the light emitted from the fluorescent substance in the external surface ("screen") of a face 
plate. 

In a vaccum pressure flat-panel display, the force is applied to the face plate and back-plate structure of a 
flat-panel display for the differential pressure between internal vaccum pressure and an external atmospheric 
pressure. If there is no force of opposing, a flat-panel display will be crushed according to this force. 
Moreover, the face plate or back-plate structure of a flat-panel display can be damaged also according to the 
external force generated by the impact added to a flat-panel display. 

The spacer is used in order to support face plate structure and/or back-plate structure inside. The 
conventional spacer is the wall or pillar-shaped member arranged between the pixels in the active field of a 
display (fluorescent substance field which appoints each smallest pixel of a display). 
The spacer is formed by carrying out optical patterning of the polyimide. 

The coefficient of thermal expansion of 2 polyimide whose 1 reinforcement is not [ the spacer of 
polyimide ] enough However, a face plate (for example, glass) and a back plate (for example, glass and a 
ceramic --) It can result in damaging DIPUREI, since consistency cannot be made to have with the 
coefficient of thermal expansion of the ingredient usually used for a glass ceramic or a metal, and the grids 
for the addresses (for example, a glass ceramic or a ceramic). 3) There is an unsuitable thing according to 
the reason the working temperature needed is low. Speaking of an item 3, when working temperature needs 
a low thing, it lets it pass like the erector of a display, and it becomes impossible to use high working 
temperature. When only low temperature is permissible, it becomes impossible to use the assembly 
approach and ingredient which can be used if high temperature is also permissible for a display. As such an 
approach and an example of an ingredient, there are a frit for high-reliability sealing (sealing frit), an 
elevated-temperature getter flash method (getter flash method), high-speed elevated-temperature vacuum 
baking ****** ( a manufacturing cost is mitigated), etc. 

The spacer is manufactured also from glass. However, glass has that reinforcement is not enough. 
Furthermore, since it is easy to tend spread the microfissure (macro crack) which is inherent in glass to the 
whole glass spacer, the reinforcement of a glass spacer becomes lower than "ideal" glass by such 
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microfissure. 

European Patent official report 580 244 The glass spacer stated to Al (1) High electrical resistance materials 
by which coating was carried out on the spacer edge which adjoined back-plate structure (109 thru/or 
1014ohms/(square)), (2) The low resistive layer by which coating was carried out on the spacer edge which 
adjoined back-plate structure and by which patterning was carried out, (3) The conductive layer by which 
coating was carried out on the spacer edge which adjoined face plate structure, And it has coating which has 
the low secondary-electron-emission multiplier formed in the whole spacer front face containing the layer of 
the arbitration offered by (4) above (1), (2), and/or (3). Low secondary-electron-emission multiplier coating 
of (4) includes the suspension containing polyimide, a titanium dioxide (Ti02) or a chrome oxide (Cr 203) 
particle, a glass particle, and organic binders (isopropanol etc.). 

The flow of the electron with which any spacer ingredient tends toward face plate structure [ near the 
spacer ] when a spacer exists can receive a bad influence. For example, the front face of a spacer may be 
charged electrostatic with a suspension electron, the distribution of voltage of the spacer neighborhood may 
change from desired distribution of voltage, distortion may arise with electronic flow, and distortion may 
occur with the image displayed on a display by it. 

Therefore, while face plate structure and back-plate structure can be separated and it can fully support, the 
spacer which can control the distribution of voltage between such structures is wanted to offer. Moreover, 
probably, it will also be desirable to offer the spacer which has the coefficient of thermal expansion which 
the coefficient of thermal expansion of a face plate and back-plate structure can be made to adjust. 
Furthermore, it is desirable to offer easily the spacer which can be manufactured. 

Epitome of invention This invention offers the approach and structure for forming the spacer which has the 
high reinforcement used for a flat-panel display. These spacers are arranged between the face plate structure 
of a flat-panel display, and back-plate structure. 

In the one example, the spacer which has electric resistance nature is formed from the mixture of the 
ceramic (for example, aluminum oxide (alumina)) containing one or more transition-metals oxide (for 
example, titanium oxide (titania), chromic oxide (chromia), ferrous oxide, or a vanadium oxide). A wafer is 
manufactured and calcinated from this ceramic constituent. 

controlling time amount, temperature, and the ambient atmosphere of a furnace in a baking (firing) process, 
and a ceramic presentation « desired electrical resistivity is given to a wafer by controlling the rate to other 
components of transition metals in the living body. 

A face metallic-coating strip (face metallization strips) is formed along 1 or two or more external surface of 
a wafer. After metallic coating is formed, a wafer is cut in parallel with a face metallic-coating strip, and a 
spacer is generated. 

Consequently, a face metallic-coating strip will be arranged on a spacer in the location which adjoined 
immediately the edge of the spacer in contact with a face plate and back-plate structure. When a spacer is 
arranged between face plate structure and back-plate structure, a spacer, a face plate, and back-plate 
structure are electrically contacted by the face metallic-coating strip. There is an advantage that uniform 
distribution of voltage is acquired by this in the edge neighborhood of a spacer. 

Furthermore, you may form so that the edge of the spacer which contacts face plate structure and back-plate 
structure in an edge metallic-coating strip may be covered. This edge metallic coating gives electric contact 
between a spacer, a face plate, and back-plate structure. 

In the another example of this invention, a spacer has the ceramic core of electric insulation and an electric 
resistance nature skin is combined with the external surface on which a spacer faces. An insulating ceramic 
core can be used as an alumina and a resistance skin can be formed from the ceramic (for example, alumina) 
containing transition-metals oxide (for example, chromia, a titania, ferrous oxide, and/or a vanadium oxide). 

In the complete-change form example, a spacer is manufactured by forming a wafer from the ceramic of 
electric insulation and forming at least one another wafer further from the electric resistance nature ceramic 
constituent containing an insulating ceramic and an insulating transition-metals oxide. This ceramic 
constituent wafer may be thinner than an insulating ceramic wafer. A ceramic constituent wafer is put on the 
external surface of an insulating ceramic wafer, and the laminating wafer which has an electric resistance 
nature skin is formed. This laminating wafer is calcinated. After being calcinated in desired temperature and 
a desired ambient atmosphere, a wafer shows desired electrical resistivity. A face metal strip is formed on 
the external surface of a laminating wafer. The structure acquired as a result is cut along with a face 
metallic-coating strip, in order to form a spacer. Additional formation of the edge metallic-coating strip can 
also be carried out. 

http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 2/16/2006 



JP,11-500856,A [DETAILED DESCRIPTION] 



Page 3 of 16 



For the electrical resistivity of the ceramic constituent in the external surface of a spacer, if an electrical 
potential difference joins a spacer, a suspension electron can flow through this ceramic constituent, and it 
can prevent accumulating a charge in the external surface of a spacer by it. Secondary electron emission can 
choose the presentation of a ceramic constituent wafer so that small, and a charge storage effect is further 
reduced by it. Generally the reinforcement of a ceramic constituent, especially the reinforcement of the 
ceramic constituent which used the alumina as the base are quite high, therefore the number of the spacers 
needed in the display of given magnitude can be reduced. 

In the another deformation example, a spacer is manufactured by forming coating of electric resistance 
nature on an electric insulation ceramic wafer. Typically, an electric insulation ceramic wafer is formed 
from an alumina, the glass containing a bulking agent (filled glass), or other ceramic constituents. Electric 
resistance nature coating can be made into the insulating ceramic containing a transition-metals oxide. An 
insulating ceramic wafer can be calcinated before that, after electric resistance nature coating is performed. 
A face metallic-coating strip is formed in the external surface of the wafer structure acquired as a result. The 
wafer structure acquired as a result is cut in parallel with a face metallic-coating strip, and a spacer is 
generated. Edge metallic coating can also be added. 

By the electrical resistivity of resistance coating on the external surface of a spacer, when an electrical 
potential difference joins a spacer, a suspension electron can flow through this resistance coating, and it can 
prevent accumulating a charge in the external surface of a spacer by it. The further advantage of this coating 
method is that the reinforcement needed for a spacer is obtained by the ceramic core. Thereby, the selection 
width of face of the coating ingredient which can give the desirable combination of secondary electron 
emission and electrical resistivity becomes larger in order to control the charge storage of a spacer, 
furthermore, although the electric insulation ceramic core of a spacer is formed from a ceramic constituent 
like the alumina containing a transition-metals oxide in the another deformation example, a transition-metals 
oxide exists as an oxide of the maximum valence namely, — by the high oxidation state here. Furthermore, 
the skin (envelope) of electric resistance nature is formed in the external surface of a spacer by returning the 
external surface of a spacer chemically. By returning the external surface of a spacer, the coordination of the 
transition-metals ion in these external surface changes, and a transition-metals oxide comes to have electric 
resistance nature in the external surface of a spacer by it. The core of a spacer maintains electric insulation. 
A face metallic-coating strip is formed in the external surface of a wafer, and a baking process is performed 
in neutral atmosphere to the structure obtained as a result. After that, a wafer is cut in parallel with a face 
metallic-coating strip, in order to form a spacer. Edge metallic coating can also be added. 
The spacer mentioned above has the advantage of preventing the charge storage to the external surface of a 
spacer while reducing the power consumed by the spacer, when used with a flat-panel display. The 
coefficient of thermal expansion of a spacer is controllable by controlling the ratio of the ingredient used for 
a spacer to attain a desired value. Generally, according to the specific approach used, a wafer can be behind 
calcinated, before metallic coating is formed. The approach mentioned above offers the comparatively 
simple and cheap technique for manufacturing a spacer. 

Easy explanation of a drawing Fig. 1 is a perspective view of the wafer used for forming the spacer by this 
invention. 

Figs. 2 thru/or 4 are sectional views of the spacer formed from the wafer of Fig. 1. 

the — 5a Fig. thru/or the 5thd Fig. are sectional views explaining how to form the spacer by one example of 
this invention. 

Fig. 6 is a perspective view of the spacer arranged between face plate structure and back-plate structure. 
Fig. 7 is a perspective view having shown connection with the power source of the potential accommodation 
electrode of a spacer. 

Fig. 8 is a perspective view of a laminating wafer which has an electric insulation core and an electric 
resistance nature skin. 

Fig. 9 is a sectional view of the spacer formed from the laminating wafer of Fig. 8. 

Fig. 10 is a perspective view of another wafer which has an electric insulation core and an electric resistance 
nature skin. 

Fig. 1 1 is a sectional view of the spacer formed from the wafer of Fig. 10. 

Fig. 12 is a perspective view of still more nearly another wafer which has an electric insulation core and an 
electric resistance nature skin. 

Fig. 13 is a sectional view of the spacer formed from the wafer of Fig. 12. 

The thin slash showed the field of electrical conductivity to the whole, the thick slash in every other one and 
the thin slash showed the field of electric resistance nature, and it showed the field of electric insulation with 
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the thick slash. 

Detailed explanation of the example of invention The following definitions are used in the following 
explanation. The vocabulary "electric insulation" (or "dielectric") is applied to the ingredient which 
generally has bigger resistivity than 1012-ohmcm. The vocabulary "non-[ electric ] insulation" follows and 
expresses the ingredient which requires resistivity smaller than 1012-ohmcm. A non-[ electric ] insulation 
ingredient is divided into the electric resistance nature ingredient with which the electrical conductivity 
ingredient of under 1 -ohmcm and (b) resistivity have (a) resistivity in the range which is 1 -ohmcm thru/or 
1012-ohmcm. These categories are defined by the weak-electric-current field (low electric fields). 
As an example of an electrical conductivity ingredient (or conductor), there is an eutectic (eutectics) of a 
metal and metal-semiconducting compound and a metal-semi-conductor. Furthermore, the semi-conductor 
(n mold or p mold) doped by a high level or inside level is contained in an electrical conductivity ingredient. 
As an electric resistance nature ingredient, there is a semi-conductor (n mold or p mold) doped by the 
intrinsic semiconductor and the low. As another example of an electric resistance nature ingredient, there are 
a cermet (that by which metal particles were embedded to the ceramic), and such other metal-insulator 
constituents. There are a conductive ceramic and glass containing a bulking agent in an electric resistance 
nature ingredient further. 

The spacer of this invention can be used for separating face plate structure and back-plate structure in a flat 
cathode-ray tube (CRT) display. Typically, face plate structure contains the face plate of electric insulation, 
and luminous-radiation structure is prepared in the inside of this face plate. Back-plate structure usually 
includes the electric insulation back plate, and electron emission structure is arranged at the inside of a back 
plate. 

The spacer based on this invention can also be used for other flat-panel displays like a plasma display or a 
vacuum fluorescent substance display. Furthermore, these spacers are not limited to use on a display, and 
can be used also in other flat panel equipments used for the purposes [ in / equipment (with these 
equipments, the scan of the image which should be reproduced on other media is made) like a copy machine 
or a printer ], such as optical addressing in equipment like phase adjustment array radar equipment, and 
optical signal processing. Furthermore, this invention is applicable also to the flat panel equipment which 
has an irregular screen configuration in which it is used, for example in the screen configuration which is 
not the rectangle of being circular, the dashboard of a car, or the control panel of the aircraft, and deals. 
A flat-panel display is arranged in general in parallel [ face plate structure and back-plate structure ] in this 
specification, and its thickness of a display is thin compared with the conventional beam deflection mold 
CRT display, and it is a display on which the thickness of a display is measured in the in general 
perpendicular direction to a face plate and back-plate structure. Typically, although it is not necessarily 
indispensable, the thickness of a flat-panel display is less than 5cm. That it is also much thinner than 5cm 
often has the thickness of a flat-panel display, for example, 0.5 thru/or a 2.5cm thing also have it. 
The spacer of this invention can be used for a flat-panel display which is stated in detail by PCT 
international application number PCT/US 94/00602 by these people, PCT/US 94/09762, and PCT/US 
95/00555. The indication part to which such international patent applications relate is added to this 
application as ****. 

It is in the manufacture approach of a spacer based on this invention partly. In these approaches (1) by 
adding the ceramic or transition-metals oxide containing a transition-metals oxide How to manufacture a 
spacer from the piece of a solid-state of a uniform electric resistance nature ingredient like the glass system 
containing a bulking agent by which the bulking agent was chosen so that it might be made to have electric 
resistance nature and desired electron emission and a desired thermal-expansion property might be acquired, 
(2) How to manufacture a spacer by sticking an electric resistance nature skin on the external surface of an 
electric insulation core, (3) How to manufacture a spacer from an electric insulation ceramic constituent by 
generating an electric resistance nature skin on the external surface of a spacer by returning the external 
surface of an electric insulation ceramic constituent, And the method of manufacturing a spacer is included 
by coating (4) electric-insulation core with an electric resistance nature ingredient. 

By the approach (1) mentioned above, a spacer is manufactured from the piece of a solid-state of a uniform 
electric resistance nature ingredient. In the one example, this uniform resistance ingredient is an electric 
resistance nature ceramic constituent formed by adding transition-metals oxide (for example, ferrous oxide, 
a titania, chromia, a vanadium oxide, or nickel oxide) to the ceramics (alumina etc.) of electric insulation. 
By adding a transition-metals oxide to an alumina, the ceramic which has the electrical resistivity of the 
range of a request called 105 thru/or 1010-ohmcm can be obtained. 

When adding titanium or iron to an alumina, the resistivity of the range of desired (namely, 105 thru/or 
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1010-ohmcm) is obtained by permuting about 4% of the aluminum cation in an alumina. Since the titanium 
or iron needed is little, the coefficient of thermal expansion (TCE) of the constituent obtained is almost the 
same as TCE of an alumina. 

In order to obtain the electrical resistivity of the range of desired, chromium is added so much with an 
alumina. The effective distance between the cations in the grids structure acquired as a result becomes small, 
so that the rate of the chromia added to a ceramic constituent becomes high. Thus, if the distance between 
cations decreases, the lap of the electron in grids structure will increase and the constituent which has 
desired electrical resistivity by it will be formed. The ceramic containing an alumina and chromia may 
contain the chromia which reaches to 90% in a weight ratio. 

There is an advantage that the secondary electron emission of the ceramic obtained as a result decreases in 
using chromia. For example, in the ceramic constituent containing an alumina and chromia, secondary 
electron emission can be made less than into two in 2kV. This has the advantage of mitigating distortion of 
the surrounding electrical potential difference of a spacer. 

By controlling the relative amount of chromia and an alumina, TCE of the ceramic constituent formed is 
controllable to the any value between TCE (about 72) of an alumina, and TCE (about 84) of chromia. In a 
certain example, diacid-ized silicon (silica) is added to an alumina and chromia, and TCE is maintained at 
the 70 neighborhoods. An alumina and the sesquioxide (Eskolaite) of chromium, and the solid solution of 
the continuous range are formed, and it is known that they all have the corundum (corundum) crystal 
structure. Even when this crystal structure has received the silica additive which reaches to 20% by research 
using an X diffraction, it is clear that it may be maintained as corundum. The ceramic constituent which has 
electric resistance nature using iron or other transition-metals oxides like the oxide of vanadium is also 
generable. 

In an approach (1), a spacer is formed from the slurry generated by mixing ceramic powder, an organic 
binder, and a solvent with the conventional ball mill. In a certain specific example, this slurry is a ceramic 
constituent containing 90% of alumina, and 10% of titania (it is henceforth called "90 / 10 alumina-titania 
constituent"). Combination of such a slurry is shown in Table 1 . 
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At another example, a slurry is 2% of titanium, 34.3% of alumina, and 63. 

It is a ceramic constituent containing 7% of chromia (it is henceforth called "2/34/64 constituent"). 
Combination of such a slurry is shown in Table 2. 
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The modifier (modifier) chosen in order to promote sintering or to control grain size by other examples is 
also contained during combination of a ceramic. A compound like diacid-ized silicon, a magnesium oxide, 
and a calcium oxide can be used as a modifier. 

The conventional approach is used and the tape which has 110 thru/or the thickness of 120 micrometers 
using the slurry made into the shape of fines is cast. This tape is cut by the big wafer with a width of face 
[ of 10cm ], and a die length of 15cm in the one example. These wafers are laid on a flat former setter, and 
they are burned until they come to have desired resistivity in air and/or a reducing atmosphere. 
Especially, a wafer is usually calcinated within a **** period iron pot (cold wall periodic kiln) using the 
hydrogen ambient atmosphere of a 24-degree C dew-point. When the pyrolysis (namely, removal) of the 
organic component of a wafer should be carried out in the same iron pot, it is good to make the dew-point of 
a hydrogen ambient atmosphere higher (about 50 degrees C) so that removal of an organic component may 
be easy to be carried out, without damaging a wafer. After the pyrolysis of the organic component of a wafer 
is carried out, dew point temperature may be shifted from high dew point temperature (50 degrees C) to low 
dew point temperature (24 degrees C). A pyrolysis is usually completely made at the temperature of 600 
degrees C. Typically, a wafer is burned at the peak temperature of 1620 degrees C for 2.5 hours. The 
property of a ceramic constituent is controlled by the baking process set to the detail, the reinforcement for 
which a spacer is asked, corresponding to the raw material at the time of processing initiation, stability, 
resistivity, and the combination of secondary electron emission — taking into consideration — actual peak 
temperature — 1450 degrees C thru/or 1750 degrees C — it can carry out — a baking process — this peak 
temperature — 1 — or it maintains for 1 6 hours. 

A wafer is taken out after that and inspected. TCE by which the obtained wafer was measured in 90 / 10 
alumina-titania constituent was 71.6. Moreover, the obtained wafer had the sheet resistance of about 108- 
ohmcm. 2/34/64 constituent became resistance of about 2xl08-ohmcm. 

Next, a stripe-like metal is formed on at least one face side of a wafer. These face metal stripes work as an 
electrode in the face side of the spacer obtained. A face metal stripe can be formed by either of the suitable 
techniques which exist partly, such as vacuum evaporationo, sputtering, a photolithography, electroplating, 
screen-stencil, and direct pen writing, or disassembly of the organic metal ingredient by the laser beam. 
For example, probably, the following processes will be suitable when a face metal stripe is formed of 
vacuum evaporationo. The mask of the wafer is carried out so that the metal vapor-deposited first may 
vapor-deposit only in the location of a request of a face side. The wafer which carried out the mask is placed 
into a vacuum chamber (not shown). The vacuum chamber includes the container arrangement, and these 
containers can be heated so that the metal (for example, chromium, nickel, or aluminum) placed into the 
container may evaporate by the low voltage force. The mean free path of the vaporized metal atom in such a 
condition is frilly long, a metal atom is ****(ed) by the quite big force to the field where the substrate was 
exposed, and adhesion in the exposure of the wafer of a metal atom is promoted by it. In this way, in the part 
in which opening of a mask was prepared, a metal stripe is formed on the surface of a wafer. It depends for a 
vacuum evaporationo condition on the condition on the metal chosen in order to form a stripe, and the front 
face of a wafer. Vacuum evaporationo temperature is near 1000 degree C typically, and the time amount 
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which performs vacuum evaporationo is less than 1 minute. The vacuum evaporation system has the means 
of a port and others so that a member can be promptly introduced in a chamber or a metal can usually be 
supplied promptly. 

A mask can be manufactured with a standard photolithography technique. 

It is possible to manufacture a detailed metal stripe with such a technique, and such a thing is especially 
possible also in manufacture of non-plane spacer structure. With a photolithography technique, a wafer is 
first coated with the photoresist of industrial use, and a photoresist is stiffened. The hardened photoresist is 
put to projection of the stripe pattern of the request which can be invested on a front face. The front face of a 
wafer is exposed by flushing the photoresist which was not exposed. Thus, a metal is vapor-deposited by the 
wafer front face as the prepared wafer was put in and mentioned above to the vacuum evaporation system. 
The wafer by which metallic coating was carried out is taken out from a chamber, and a photoresist is 
removed chemically. When removing a photoresist, the metal which adhered on the photoresist also fails to 
be stripped and a metal-electrode stripe is left behind on the side front side of a wafer. 
The face metallic-coating strip 101 thru/or 105 are prepared on external surface 112, and Fig. 1 is 
illustrating the wafer 100 with which the face metallic-coating strip 106 thru/or 110 were formed on external 
surface 1 14. For explanation, a wafer 100 is expanded greatly and shown. In the one example, there are 
1 140 face metallic-coating strips which have width of face of 0.0025mm respectively. The face metallic- 
coating strip on a field 1 12 is adjusted with the metallic-coating strip on a field 114. For example, the strip 
103 is arranged in the opposite side at the real target of a strip 108. The pitch between these face metallic- 
coating strips is 0.5mm typically. Spacing of this center to center defines the height of a spacer so that it 
may state below. 

These face metal stripes can also be formed using the same ingredient as thick-film metallic coating widely 
used for manufacturing a hybrid circuit. These metallic-coating ingredients consist of mixture containing the 
ingredient which promotes adhesion to the ceramic of metal powder and the glass by which disintegration 
was carried out, or other metals. It suspends in an organic binder and a metallic-coating ingredient can apply 
the mixture using either of various print techniques used widely by it. This ingredient can be formed in the 
shape of a stripe using the mask same with having used for vacuum evaporationo screen-stencil or by 
applying in the shape of a direct stripe using a special pen. An ingredient must be calcinated, in order to fuse 
metal powder, to form a conductor and to make a metal adhere to coincidence at a ceramic in any case. The 
oxidation state of the ceramic ingredient used for a wafer is very important when determining the resistivity 
and electrification property of a spacer. Probably, it will be required to calcinate an electrode material in 
neutrality or a reducing atmosphere, in order to maintain this ingredient to a suitable oxidation state. 
Typically, a thick-film metallic-coating ingredient is designed so that it may be calcinated at the temperature 
of 800 degrees C thru/or 1000 degrees C. Although all thick-film metallic coating does not have 
compatibility to baking in ambient atmospheres other than air, almost all the manufacture manufacturers of 
these ingredients offer the product specially blended to such baking. 

Then, a wafer 100 is cut along with the face metallic-coating strip 101 thru/or 1 10, in order to form a spacer. 
Rhine 121 thru/or 123 show the cutting part. This cutting process can be performed using the saw which has 
the conventional diamond embedding cutting edge. 

Fig. 2 shows the typical spacer 140 corresponding to the strip under No. 1 formed by cutting along Rhine 
123 of a wafer 100 (Fig. 1). The spacer 140 has external surface 1 12 and 1 14 and the edge sides 126 and 
128. 

An edge metallic-coating strip can be formed in the edge side of each spacer. Fig. 3 expresses the spacer 140 
after forming the edge metallic-coating strips 130 and 131 in the edge sides 126 and 128. The edge metallic- 
coating strips 130 and 131 are formed using the conventional technique. 

The approach same with having used it for giving a metal to the face side of a wafer can be used for forming 
the edge metallic-coating strips 130 and 131. Although there is a difference which is needed for adjusting 
the sense of a spacer and which can be set to install so that a metal may be restricted to an edge, the process 
which gives a metallic-coating ingredient is [ only deforming slightly and ]. As a practical technique, when 
giving a metal to an edge, the cut spacer is packed into a big block and, usually it enables it to process many 
spacers at a time. It formed on the spacer making a spacer edge vapor-deposit aluminum for edge metallic 
coating, and by screen-stenciling silver, a tungsten, or molybdenum-manganese on a spacer edge. Moreover, 
edge metallic coating combined silver or palladium with the organic metal ingredient, carried out screen 
coating of the combination at the spacer edge, and was formed on the spacer also by disassembling the 
combination thermally at the temperature near 450 degree C. 

After the edge metallic-coating strips 130 and 131 are formed, the acquired spacer structure can be 
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calcinated based on the conventional technique. The final inspection is conducted and manufacture of a 
spacer 140 is completed. 

Fig. 4 shows the potential accommodation electrode 161 formed on the external surface 1 12 of a spacer 140 
thru/or 162. The potential accommodation electrode 161 thru/or 162 are formed when usually the same as 
the face metallic-coating strip 101 thru/or 110 being formed. The potential accommodation electrode 161 
thru/or 162 have width of face of about 0.025mm. In the specific example, a spacer 140 has height of about 
1 .27mm, the potential accommodation electrode 161 is arranged from the electron emission structure 172 at 
the place of about 0.25mm, and the potential accommodation electrode 162 is arranged from the electron 
emission structure 172 in a 0.76mm place. The edge metallic-coating strip 130 contacts the luminous- 
radiation structure 171 of a face plate 174. The edge metallic-coating strip 131 contacts the electron 
emission structure 172 of a back plate 175. 

The electrical potential difference of the luminous-radiation structure 171, the edge metallic-coating strip 
126, and the face metallic-coating strips 104 and 109 is controlled by the power circuit 180. The power 
circuit 180 is connected to at least two of the electrodes formed on external surface 1 12. A power circuit 180 
is the conventional circuit which can take various gestalten. In Fig. 4, the power circuit 180 is connected 
also to the potential accommodation electrodes 161 and 162 while connecting with the face metallic-coating 
electrodes 104 and 105. A power circuit 180 supplies the 1st electrical potential difference VI to the face 
metallic-coating electrode 104, supplies the 2nd electrical potential difference V2 to the potential 
accommodation electrode 162, supplies the 3rd electrical potential difference V3 to the potential 
accommodation electrode 161, and supplies the 4th electrical potential difference V4 to the face metallic- 
coating electrode 105. Here, there is relation of V1>V2>V3>V4. A spacer 140 is fully thin and the 
distribution of voltage in the field 1 14 of the opposite side is also controlled by the potential accommodation 
electrode 161 thru/or 162. In the another example, a potential accommodation electrode is prepared also in a 
field 114. 

In the another example, a power circuit 180 supplies the 1st electrical potential difference VI to the face 
metallic-coating electrode 104, and it is only supplying the 2nd electrical potential difference V4 to the face 
metallic-coating electrode 105. In such the example, the electrical potential difference on the potential 
accommodation electrode 161 thru/or 162 is determined by the electrical -potential-difference partial 
pressure circuit formed by the potential accommodation electrode 161 thru/or 162, and the spacer 140. That 
is, the electrical potential difference on the potential accommodation electrode 161 thru/or 162 is determined 
by the resistance of the part of a spacer 140 located among electrodes 104 and 162, the resistance of the part 
of a spacer 140 located among electrodes 162 and 161, and the resistance of the part of a spacer 140 located 
among electrodes 161 and 105. 

The potential accommodation electrode 161 thru/or 162 adjust the distribution of voltage which met the 
spacer 140. The suspension electron which **** on the external surface 1 12 and 1 14 of a spacer 140 moves 
to the potential accommodation electrode 161 thru/or 162, and it prevents covering the external surface 112 
and 1 14 of a spacer 140 with a charge by it. Typically, a power circuit 1 80 is connected to the edge of the 
spacer 140 which extends outside the active field of the face plate structure 174 and the back-plate structure 
175. 

the — 5a Fig. thru/or the 5thd Fig. are the modifications of an approach (1). the — as shown in 5a Fig., a 
wafer 201 is attached in a glass substrate 200 by adhesives 202. In the one example, adhesives 202 are the 
adhesives based on a wax. before the installation to the glass substrate 200 of a wafer 201 — the face 
metallic-coating layer 203 — sputtering and vacuum evaporationo — or therefore, it is formed on a wafer 201 
chemically calmly. 

Patterning of the face metallic-coating layer 203 is carried out using the conventional photolithography 
method, and, thereby, the face metal electrode 205 (the 5b Fig.) is formed. Coating of the face metal 
electrode 205 is carried out with the protection film 206 (the 5b Fig.). A photoresist layer can be used for 
forming the protection film 206. 

Then, a wafer 201 is cut and a strip 207 (the 5c Fig.) is formed. In the one example, a strip 207 has die- 
length [ of 1 .27mm ] L, and height [ of 0.064mm ] H. 

then, the edge side top where the strip 207 was exposed — a metal — sputtering and vacuum evaporationo — 
or therefore it is formed chemically calmly and the edge metal electrode 208 (the 5thd Fig.) is formed. The 
protection film 206 and adhesives 202 are disassembled, then a strip 207 is separated from a glass substrate 
200. A strip 207 continues, for example, purification processing is performed to it using a supersonic wave. 
In the another modification of an approach (1), a slit is put into a non-calcinated ceramic (it does not burn), 
and it is made a strip. For the organic component contained in the tape of a non-calcinated ceramic, the tape 
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has plasticity and can deal with it the same with receiving the conventional sheet-plastic-like ingredient. 
Therefore, a slit can be put in by letting the same conventional slitting machine as the equipment used for 
manufacture of paper and a plastic in a non-calcinated ceramic sheet pass. In this way, the strip which is not 
calcinated [ possible ] is attached in the locking device designed specially, and is calcinated in order to form 
a spacer. Metallic coating of the calcinated strip can be carried out the same with having carried out to the 
wafer mentioned above. 

In another modification of this approach, it can consider as the metal chosen so that a high burning 
temperature needed for changing into a ceramic the wafer whose metallic coating is not calcinated might be 
suited. This approach is learned as co-burning (cofiring), and is used for manufacturing the package for 
mounting semiconductor integrated circuit equipment. A hot tungsten and molybdenum are contained in the 
metal used for co-burning. Copper and silver can also be co-burned with a low-temperature glass ceramic. 
The wafer which was able to prepare the stripe-like metal in the condition of not calcinating (it not burning) 
is calcinated as each spacer, after being calcinated, being cut by each spacer, or being cut along with a 
metallic-coating stripe and made a strip. 

Fig. 6 shows the spacers 340 and 341 arranged between the face plate structure 350 of a flat panel CRT 
display, and the back-plate structure 351. The face metallic-coating strip 330 thru/or 333 adjoin the face 
plate structure 350, and the face metallic-coating strip 334 thru/or 337 adjoin the back-plate structure 351 . 
The face plate structure 350 includes a face plate 302 and the luminous-radiation structure 306. The back- 
plate structure 351 includes a back plate 303 and the electron emission structure 305. as an example — the 
inside of a face plate 302 and a back plate 303 — usually - 0.1 - or it is separated 2.5mm. A face plate 302 
is glass which has the thickness of 1 .0mm. A back plate 303 is glass, a ceramic, or silicon with a thickness 
of 1.0mm. The pitches of spacers 340 and 341 are 8 thru/or 25mm in accordance with a dimension 316. 
The electron emission structure 305 contains the electron emission component (electric-field emitter) 309, 
the metal emitter electrode (often called a base electrode) which is divided into the group of in general same 
straight-line-like emitter electrode Rhine 310 and by which patterning was carried out, the metal gate 
electrode divided into the group of in general same straight-line-like gate electrode Rhine 3 1 1 , the electric 
insulation layer 312, and the ridge 380 for focusing (focusing ridge). The electron emission structure of 
another mold can also be used with the spacer of this invention. 

Emitter electrode Rhine 310 has been arranged on the inside of a back plate 303, and has extended in 
parallel mutually at equal spacing. The insulating layer 312 is formed on the part which adjoins the 
longitudinal direction of aback plate 303 the emitter electrode Rhine 310 top. Gate electrode Rhine 311 has 
been arranged on an insulating layer 312, and has extended mutually at uniform spacing in parallel (it is to 
emitter electrode Rhine 310). 

The electric-field emitter 309 is distributed in the shape of an array on the inside of a back plate 303. 
Especially each group of the electric-field emitter 309 is stationed on the inside of a back plate 303 in a part 
or the whole of the arrangement candidate field where one of the gate lines 311 intersects one of the emitter 
lines 310. Spacers 340 and 341 are between the electric-field emitters 309, and have extended toward the 
field between emitter electrode Rhine 310. 

Each group of the electric-field emitter 309 extends through opening in an insulating layer 312 (not shown), 
and is in contact with one of the emitter electrode Rhine 310 located downward. The top face (upper limit) 
of each group of the electric-field emitter 309 is exposed through corresponding opening (not shown) 
prepared in one of the gate electrode Rhine 31 1 located upwards. 

The electric-field emitter 309 can take a cone or various configurations like a needlelike filament. 
The ridge 380 for focusing which extends to the gate line 31 1 upper part is electrically insulated from the 
gate line 31 1. The ridge 380 for focusing is explained to above-mentioned international application number 
PCT/US 95/00555 in more detail. Spacers 340 and 341 (and the face metallic-coating strip 334 thru/or 337) 
touch the ridge 380 for focusing. In this case, the face metallic-coating strip 334 thru/or 337 touch the ridge 
380 for focusing in a boundary, and is maintained at the same potential as the ridge 380 for focusing. The 
ingredient (not shown) of electrical conductivity can be arranged outside the active field of the back-plate 
structure 351, and between the face metallic-coating strip 334 thru/or 337 and the ridges 380 for focusing 
can also be connected electrically. This electrical installation can protect are recording of the charge in near 
the edge of the spacers 340 and 341 which adjoin the electron emission structure 305. In the another 
example, an edge metallic-coating strip (not shown) is prepared in spacers 340 and 341. 
The luminous-radiation structure 306 is arranged between a face plate 302 and spacers 340 and 341. The 
luminous-radiation structure 306 consists of a group of the black matrix which consists of a non-reflexibility 
ridge 314 of the in general same darkness which does not generate light even if the luminous-radiation field 
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313 (for example, fluorescent substance) and electron which emit light will hit, if an electron collides, and 
the light reflex layer 315. the luminous-radiation field 313 is substantially divided into the same fields 313r, 
313g, and 313b — having ~ these - respectively - red (R) -- green ~ (G) - and ~ and a blue (B) light is 
emitted. 

the light reflex layer 315 — and — therefore, the luminous-radiation field 313 is maintained at 1500 thru/or 
an electrical potential difference high 1 0000 volts to the electrical potential difference of the electric-field 
emitter 309. If it is excited when a group with the electric-field emitter 309 adjusts appropriately the 
electrical potential difference of emitter electrode Rhine 310 and gate electrode Rhine 31 1, the group of the 
electric-field emitter 309 will emit an electron, and the emitted electron will be accelerated to the target 
luminous-radiation field 313. 

Fig. 6 shows the locus 317 which one of such the electronic groups follows. If the emitted electron arrives at 
the target luminous-radiation nature field 313, these fluorescent substances will emit light 318. 
Some surely hit a part of luminous-radiation structures other than a target fluorescent substance among 
electrons. A certain electron is ****(ed) to a spacer as shown by locus 317a. The black matrix formed of the 
dark ridge (dark ridge) 314 compensates the effectiveness that an electron hits out of a target in a line 
writing direction, and gives sharp contrast and high color purity. 

Typically, the light reflex layer 315 consists of aluminum, and as shown in Fig. 6, it is placed on the 
luminous-radiation nature field 313 and the dark ridge 314. The thickness of the light reflex layer 3 1 5 is 
fully thin so that a layer 315 may be passed by the energy loss with almost slight all of the emitted electron 
which **** in a layer 315. The surface part of the layer 315 which adjoins the luminous-radiation nature 
field 313 is very smooth, it is reflected by the layer 315 and a part of light emitted by the field 313 passes a 
face plate 302. The light reflex layer 315 works also as an anode of a display. Since the luminous-radiation 
field 313 touches the layer 315, an anode electrical potential difference is applied also to a field 313. 
Spacers 340 and 341 touch the light reflex layer 315 at the anode side of a display. Since the dark ridge 314 
has projected more toward the back plate 313 rather than the luminous-radiation field 313, spacers 340 and 
341 contact a part of layer 315 along the top face (at the sense shown in Fig. 6, it is an inferior surface of 
tongue) of a ridge 314. When the ridge 314 has projected in this way, it is prevented that spacers 340 and 
341 contact the luminous-radiation nature field 313, and do damage to it. 

The face metallic-coating strip 330 thru/or 333 are in contact with the layer 315 in the boundary, therefore is 
electrically connected with the layer 315. 

An electrical conductivity ingredient (not shown) can be arranged outside the active field of the face plate 
structure 350 (namely, circumference of the outside edge of the face plate structure 350), and between the 
face metallic-coating strip 330 thru/or 333 and layers 315 can also be connected electrically. For example, 
the face metallic-coating strip 330 thru/or 333, and a layer 315 may be made to extend to the outside edge of 
the face plate structure 350, and may be connected to the frit (frit) of electrical conductivity. This frit is glass 
composite which combines the outside edge of the face plate structure 350 with a flat-panel display. A frit 
can be made into electrical conductivity by including metal particles in glass composite. 
Bias of the face metallic-coating strip 330 thru/or 333 is carried out to the same high electrical potential 
difference as a layer 315 by the electrical installation between the face metallic-coating strip 330 thru/or 333 
and a layer 315. Consequently, the suspension electron which **** on the front face of spacers 340 and 341 
in the face metallic-coating strip 330 thru/or the neighborhood of 333 moves to the face metallic-coating 
strip 330 thru/or 333. In this way, are recording of a charge is prevented in the edge neighborhood of the 
spacers 340 and 341 which adjoin the luminous-radiation structure 306. 

The frit ingredient of electrical conductivity can be used also for connecting a potential accommodation 
electrode or a face metallic-coating strip to a power source. Fig. 7 shows connection with the power circuit 
703 of the potential accommodation electrodes 701 and 702 of the spacer 700 based on this invention. The 
potential accommodation electrodes 701 and 702 have extended along with a spacer 700 outside the active 
field of a flat-panel display. The potential accommodation electrodes 701 and 702 have extended to one of 
the edge sides of a spacer 700 further. Electrodes 701 and 702 are connected to electrodes 71 1 and 712 by 
some electrical conductivity frit ingredients 715 and 716 on the substrate 721 of the back-plate structure 
720. 

Electrodes 701 and 702 are connected to a power circuit 703, and a desired electrical potential difference is 
applied to the potential accommodation electrodes 701 and 702 by it. The work to reinforce is also carrying 
out that the parts 715 and 716 of a frit support a spacer 700. A frit 715 thru/or 716 can be formed by various 
approaches including screen-stencil or the conventional photolithography technique. 

As an option, both both [ one side or ] 701 and 702 are made to extend to the edge side of another side of a 
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spacer 700, and you may connect with the electrode with which it corresponds on face plate structure (not 
shown) using a frit ingredient. In other modifications, as the face metallic-coating strip on a spacer 700 (not 
shown) was mentioned above, it is connected to the electrode on a face plate or back-plate structure. 
Next, an approach (2) is explained. A spacer is formed by sticking the skin (envelope) which has electric 
resistance nature on the external surface of the core of electric insulation. The laminating wafer 400 which 
used the insulating ceramic core 401 and the electric resistance nature skins 402 and 403 for Fig. 8, and was 
formed in it is shown. At one example, the insulating core 401 is 7. 

It is formed from the alumina ceramic tape which has 5 thru/or the thickness of 75 micrometers. In order to 
form an alumina ceramic core, alumina powder is first diffused in an organic material, and it is made for 
alumina powder to distribute to homogeneity in an organic material. A ball mill, a vibration mill, a planetary 
mill, or other contractors of these can realize such distribution with well-known equipment. The mixture of 
the distributed powder and an organic material is formed in the shape of a tape of a process like tape casting 
(tape casting) or roll compacting (roll compaction). An organic slurry has the bottom of a doctor blade 
passed, and a thin film is sounded with tape casting by it, and it is made uniform height by it. By controlling 
a solvent and other organic components carefully, the uniform film by which the film of this slurry was 
dried and thickness was controlled by the precision can be formed, the option which forms a tape — organic 
mixing - it is made the shape of a tape by letting [ the powder distributed by the inside of the body in the 
shape of a slurry ] between the rollers of a pair pass for the slurry These rollers press a tape and make it 
uniform thickness. Generally this is called roll compacting, mixing of a binder and a solvent — the raw 
material for roll compacting can also be made by spraying the ceramic powder distributed by the inside of 
the body all over special drying room. The big particle of powder and a binder can be formed according to 
this process. By choosing a suitable rate to powdered characteristic shape-of-particle structure, the powder 
by which this "spray drying" was carried out turns into easy flow powder been smooth. This smooth powder 
serves as an easy raw material of handling for roll-compacting processes. 

90/10 alumina-titania constituent, and 2/34/64 constituent which were described in relation to the approach 

(1) in the above are suitable also for using it as electric resistance nature skins 402 and 403 in an approach 

(2) . The constituent suitable for using it as electric resistance nature skins 402 and 403 is in large numbers in 
others. The constituent mentioned above in relation to the approach (1) can use which. The constituent 
which cannot be used for manufacturing the spacer which has uniform electric resistance nature for 
reinforcement or a homogeneous reason can also be used for the electric resistance nature skin 402 thru/or 
manufacture of 403. Therefore, the range of the constituent which can be used to the resistance skin 402 
thru/or 403 is more wide. The purpose has the resistivity of the suitable range and is that secondary electron 
emission manufactures few [ and ] controllable ingredients. 

Especially the solid solution of chromium and an aluminum oxide is useful. It needs to calcinate these 
constituents in controlled atmosphere carefully. The electric conduction mechanism of such the solid 
solution is complicated. Since chromium and an alumina form the solid solution, chromium cations separate 
too much and an electron cannot move easily between chromium cations. Therefore, a charge carrier is 
supplied by carrying out slight amount mixing of the titanium dioxide. A titanium dioxide (titania) has the 
effectiveness which promotes it by stabilizing an oxidation state also to sintering of a chromium 
sesquioxide. By the reaction of the titania to the reducing atmosphere needed for calcinating the chromia- 
alumina solid solution, a titania is returned to a lower oxidation state. This is effective in giving the 
conductivity it not only promotes sintering of a body, but needed by returning the oxidation state of a titania 
partially. 

The solubility of the titania of a under [ the crystal of the chromia-alumina solid solution ] is restricted to 
about 2%. Consequently, by bigger concentration than 2%, most titanias will ooze to the particle boundary 
of an ingredient as a crystal grows in a sintering process. Therefore, an ingredient (disordered material) with 
the more disorderly concentration of a titania becomes quite high on a particle boundary. The volume rate of 
the ingredient occupied with the ingredient confused from that of such order is small compared with it of the 
particle of the crystal-like solid solution. However, in such an ingredient, since the titania is abundant, 
migration of the electron between the titanium cations in various coordination is more easy compared with 
migration of such an electron in the crystal-like ingredient which forms the greater part of the solid-state. 
Therefore, in these constituents, migration of a charge is made almost through a particle boundary 
ingredient. 

The secondary electron generation property of the titania-chromium-alumina solid solution resembles the 
pure chromic-acid ghost very much, and the electrification current generated in the spacer formed from 
these ingredients is small, and it is operational in the large range by changing mixing of a titania in the 
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conductivity in a particle boundary. 

The behavior in sintering of a titania-chromium-alumina is complicated. In order to manufacture a suitable 
spacer, the suitable rate to the particle boundary volume of the particle volume must be maintained, and not 
only the presentation of the solid solution but the presentation of a particle boundary must be controlled. The 
oxygen tension in baking conditions especially peak temperature, and the ambient atmosphere of a furnace, 
the temperature inclination in baking, and firing time must be suitable to the specific constituent 
manufactured. The constituent crossed to the range of the combination of 90% of chromium and 10% of 
alumina from the combination of 10% of dichromium trioxide and 90% of alumina was formed. All of these 
constituents were reformed with 0.25% thru/or 8% of titanium dioxide, the ambient atmosphere of a furnace 
— mixing of 80% nitrogen of 10-20 20% hydrogen from the oxygen tension of atm as a steam in a hydrogen 
ambient atmosphere — it was made to change in the range of 3% oxygen as a steam in the living body 
2/34/64 constituent is cast in one example by the tape which has the thickness of about 0.05mm. 
An alumina tape is cut in the shape of a wafer, and forms an insulating core like the insulating core 401 . 
Similarly, 2/34 / 64 constituent tape is cut in the shape of a wafer, and forms an electric resistance nature 
skin like skins 402 and 203. The insulating core 401 and the resistance skins 402 and 403 have the in 
general same die length and a width method. For example, the insulating core 401 and the resistance skin 
402 thru/or 403 have the width of face which is about 10cm respectively, and can have die length of 15cm. 
A spacer is formed as a laminating which formed the resistance skins 402 and 403 in the both sides of the 
insulating ceramic core 401 . The thickness of each class is chosen so that the completed laminating may 
have desired spacer thickness. In the one example, a spacer is formed by attaching a resistance skin with a 
thickness of 0.0127mm in a ceramic core with a thickness of 0.3 175mm. These layers can be stuck by 
letting continuously the strip which consists of a three-layer non-calcinated layer 401 thru/or 403 between 
the metal rollers adjusted so that it might fully heat and a pressure could be given pass in order to fuse a 
non-calcinated ingredient. **** in which the continuous action for forming a laminating here and there 
[ this ] is possible — a cheap approach is offered. At the temperature of about 100 degrees C, the non- 
calcinated layer 401 thru/or 403 are easily fused, when passing through between rollers. Consequently, the 
laminating wafer 400 is formed. 

The remaining processing process (for example, formation of a face and/or an edge metallic-coating strip) of 
an approach (2) is the same as the process mentioned above about the approach (1). However, by the 
approach (2), the baking process of the wafer 400 in the inside of a reducing atmosphere is performed so 
that extent to which the laminating wafer 400 is returned may become larger. There is an advantage that the 
electrical resistivity of the resistance skins 402 and 403 can be decreased in this, without reducing the rate of 
a bulk resistor of a spacer not much. The desirable electrical resistivity of the resistance skins 402 and 403 is 
1 05 thru/or 1 0 1 0-ohmcm. 

Fig. 9 shows the spacer 404 formed by the approach (2). The spacer 404 contains a part of electric resistance 
nature skin 402 and 403 and insulating core 401. The face metallic-coating strips 405 and 406 are formed on 
the external surface 407 of the resistance skin 402, and, as for the spacer 404, the face metallic-coating strips 
408 and 409 are formed on the external surface 410 of the resistance skin 403. Moreover, the edge metallic- 
coating strip 412 is formed on the edge side 414, and, as for the spacer 404, the edge metallic-coating strip 
416 is formed on the edge side 418. A spacer 404 may be formed so that it may have only the face metal 
strip 405 406 and 408 thru/or 409, or the edge metallic-coating strips 412 and 416. 

The thickness as the whole laminating spacer formed by the approach (2) is the same as the thickness of the 
homogeneous spacer formed by the approach (1) in general. The resistance skins 402 and 403 can be cast in 
70 thru/or the minimum thickness of 80 micrometers. 

The laminating spacer 404 formed by the approach (2) has the advantage that the high rate of a bulk resistor 
is shown, by the insulating property of a core 401 . The reinforcement of the laminating spacer 404 is equal 
to the reinforcement of the ingredient (for example, alumina) used for forming the insulating core 401 in 
general. Furthermore, it is comparatively easy to control the sheet resistance of skins 402 and 403 by the 
process performed in relation to an approach (2). 

Furthermore, since it is thinly separated by the insulating core 01, skins 402 and 403 are not so important for 
a defect like a pinhole as the spacer of homogeneous structure. 

The minute pin pole does not have a bad influence on actuation of a spacer 404 for two reasons. Even if one 
reason has a hole with a diameter smaller than the thickness of skins 402 and 403, from the electron which 
moves between face plate structure and back-plate structures, I hear that the insulating core 401 is shielded 
effectively, and there is. I hear that another reason is hardly influenced depending on the defect in a skin 402 
and 403 in which the reinforcement and other properties of a spacer 404 are small, and there is. This is 
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because it cannot say that a core 401 is passed and spread and a spacer 404 is made to produce a defect since 
such a defect is stopped with a core 401 therefore. 

In the modification of an approach (2), a laminating wafer like the laminating wafer 400 is manufactured 
using the skin formed from other ceramic constituents containing the ceramic containing a transition-metals 
oxide. There are many constituents suitable for such a spacer. It adds to the constituent of a transition-metals 
oxide, and they are copper (for example, copper oxide) and chalcogenide (chalcoginide). 
There is a constituent containing the semi-conductor which has **** (families) and the resistivity of suitable 
within the limits. 

Next, an approach (3) is explained. The electric insulation ceramic core of a spacer can be formed from a 
ceramic constituent like the alumina containing the transition-metals oxide which exists by the high 
oxidation state. An electric resistance nature skin is formed in the external surface of a spacer by returning 
the external surface of a spacer chemically. By returning the external surface of a spacer, the coordination of 
the transition-metals ion in these external surface changes, and a transition-metals oxide comes to have 
electric resistance nature in the external surface of a spacer by it. A spacer core maintains electric insulation. 
This reduction process can be performed by being able to perform by various different approaches, for 
example, calcinating a spacer in a reducing atmosphere, putting a spacer to a laser beam, or putting it to the 
exposure of a charged particle or light. 

The spacer formed based on an approach (3) is formed from the ceramic constituent manufactured so that it 
might change, when resistivity returned alternatively. A ceramic constituent is chosen so that the resistivity 
may be decided by the oxidation state of at least one component in a constituent. A ceramic constituent is 
chosen so that it may have the crystal structure which can be changed with alternative reduction of the front 
face by the electrical resistivity of a constituent again. The glass containing barium titanate, lead titanate and 
a main asymmetry titanate like a titanic-acid bismuth, and a transition-metals oxide is contained in the 
constituent which has such a property. The mixture of these constituents is also usable. Industrial use 
ingredients, such as iron and chromium content glass (used as a cover coat typically used for a high-pressure 
insulation insulator chain), can also be used. 

Resistivity is determined in the class product shown above by the rate to the transition-metals cation in 
another coordination of the transition-metals cation in a certain coordination. For example, with a 
constituent [ as / whose titanium cation is a charge carrier ], the resistivity of a constituent is decided by the 
rate to the Ti4+ cation of a Ti3+ cation. Similarly, in a constituent [ as / whose vanadium cation is a charge 
carrier ], resistivity becomes settled with the rate to the V5+ cation of a V4+ cation. The figure shown by 
overwrite shows the number of the approaching nearest oxygen anions. By changing these rates, the 
resistivity of a constituent is changeable. By controlling the oxidation state of these constituents, the spacer 
which has the core equipped with resistivity sharply higher than outside resistivity can be formed, 
a transition-metals cation — the inside of a constituent — the variation rate (not coming out a restoration 
mold (reconstructive)) of the crystal lattice of a constituent - it is important to be restrained so that the 
oxidation state of a cation can change with mold transition. Displacement mold transition is produced in 
temperature far higher than the temperature put when a spacer is used in a flat-panel display, although it is 
quite lower than the melting point of an ingredient. Therefore, the electrical characteristics of a constituent 
are stable during use. 

The one approach of forming a suitable ceramic constituent is melting transition metals in silicate glass. A 
transition-metals cation serves as a charge carrier, and gives electrical conductivity. It depends on the rate of 
the cation (in the case of titanium, they are Ti3+ and Ti4+) in two related coordination for the number of the 
charge carriers which exist in an ingredient. The number of the cations in each coordination turns into a 
function of the overall oxidation state of a constituent. Change of this oxidation state also changes 
conductivity. The glass or the glass ceramic containing transition-metals ion may change with the reduction 
or oxidation in low temperature, when the crystal structure is enabling displacement mold transition of 
cation coordination. Therefore, transition-metals oxide glass may function as a spacer. Moreover, such glass 
can also be filled up with other ceramic components so that it may generate the ingredient which embodies 
TCE and secondary electron emission which were adjusted to the specific value. 

When transition-metals oxide is distributed during the very stable crystal, it is very difficult to change the 
coordination of a cation. In order to decrease the electrical resistivity of such a crystal greatly, the 
restoration mold transition in an elevated temperature must be caused. The chromia-alumina solid solution is 
the example of the stable crystal which must pass through restoration mold transition to reduce the 
resistivity of the solid solution. 

After choosing the ceramic constituent which can change an oxidation state by displacement mold 
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transition, a spacer is formed and calcinated the same with having mentioned above in relation to the 
approach (1). 

A firing environments is determined by selection of the oxide system which gives conductivity. For 
example, when titanium or iron is chosen as an active cation, an early baking process is performed in air. 
Almost all titanium or an iron cation is put on a high coordination condition (for example, Ti4+) by baking 
in this air. Therefore, the rate to the cation (for example, Ti4+) in the high coordination of the cation (for 
example, Ti3+) in low coordination is low. Therefore, the constituent obtained as a result serves as electric 
insulation. 

A conductive layer is formed in the external surface of a constituent of the 2nd baking in a reducing 
atmosphere. By this 2nd baking, a hole is generated in the anion grid which surround some of titanium or 
iron cations. Consequently, when using titanium, the rate to Ti4of Ti3++ rises, and, as for a constituent, 
conductivity becomes high more in external surface. The depth of the skin in which these electric resistance 
nature is shown can be adjusted by combining firing time and temperature appropriately. For example, the 
resistance skin was formed by placing the lead barium titanate constituent calcinated in air at the 
temperature of 950 degrees C into the ambient atmosphere of 10% hydrogen and 90% nitrogen for about 8 
hours. After forming the resistance skin of a wafer, metallic coating of this wafer can be carried out, it can 
cut further, and a spacer can be formed. 

Without raising power consumption so that the power consumed with a spacer may be reduced, the 
thickness and the resistivity of a resistance skin can be chosen so that use of the ingredient which has lower 
surface resistivity may be enabled. Typically, an electric resistance nature skin is formed so that it may have 
the resistivity of 106 thru/or 109-ohmcm. 

Fig. 10 is a perspective view of the wafer 500 formed based on the approach (3). 
In the one example, a wafer 500 has the thickness of about 100 micrometers. 

Fig. 1 1 shows the spacer 510 formed from the wafer 500. Resistivity is changing with electric resistance 
nature skins 502 and 503 from the comparatively low surface resistivity in external surface 504 and 505 to 
the comparatively high rate of a bulk resistor in a core 501 gradually. The face metallic-coating strips 516 
and 517 are formed on external surface 504, and the face metallic-coating strips 519 and 520 are formed on 
the external surface 505 of a spacer 510. Moreover, the edge metallic-coating strips 524 and 525 are formed 
on the edge side 526 and 527, respectively. The metallic-coating strip 516 517 and 519 520 and 524 thru/or 
525 are formed the same with having mentioned above in relation to the approach (1). 
In the example of a complete-change form of an approach (3), a wafer 500 can put in a slit before the first 
baking process, and is made into a strip. When calcinating these strips in a reducing atmosphere, the 
transition-metals oxide of the whole (external surface 504 and 505 and the edge sides 526 and 527 are 
included) external surface serves as electric resistance nature. 

In the another modification of an approach (3), in order to reduce burning temperature and resistivity, 
without making the secondary electron emission of the spacer obtained increase, B-2 03 is contained in a 
ceramic constituent. 

The spacer manufactured based on an approach (3) has the advantage of having a high rate of a bulk resistor, 
and a low secondary-electron-emission multiplier. Such a spacer follows, reduces power loss and mitigates 
turbulence of the electrical potential difference of the spacer neighborhood which can be set working [ a 
flat-panel display ]. 

Next, an approach (4) is explained. A wafer 600 performs electric resistance nature coating to the electric 
insulation core of a solid, and is formed by calcinating the structure acquired as a result. The wafer 600 
formed in Fig. 12 according to an approach (4) is shown. The electric insulation core 601 of a solid can be 
formed by casting or consolidation fabricating an alumina ceramic 100%, and making it the shape of a tape 
with a thickness of 100 micrometers. This tape is cut, is used as a wafer (or strip), and is calcinated at 1500 
thru/or the temperature of 1 700 degrees C for about 2 hours. 

Electric resistance nature coatings 602 and 603 are performed to a core 601, while being in the shape of 

[ with a big core 601 ] a wafer type. After being calcinated, a core 601 and the resistance coating 602 thru/or 

602 are cut by the strip so that it may form a spacer. 

The electric insulation coatings 602 and 603 are applied to a core 601 using the approach of the arbitration 
which can use a coating or a color for applying to a front face. The approach (replica method) of applying 
the approach or decal KOMANIA (decal) which uses screen-stencil, a spray (spraying), roll coating, and a 
doctor blade etc. is included in these approaches. Some are explained below among these approaches. 
In screen-stencil, a resistance ingredient is given as the ink formed by mixing a resistance ingredient into 
organic suspension, or a paste. Suspension is forced on a T-shirt or a printing poster through a mesh (usually 
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stainless steel) by the approach which was used for drawing a pattern and bore a strong resemblance to **. 

A paste is set on the top face of a screen, and when a squeegee blade (squeegee blade) rubs it, coating of a 

thin paste is performed to the core 601 located downward through a screen. The layer of the paste controlled 

by the precision is imprinted by the core 601 by choosing appropriately the rate and softness of the 

magnitude G f ********** of a paste, and the hole of a mesh, thickness, and a squeegee. 

As an option, a resistance ingredient can be distributed in a diluent solution and a spray can also be carried 

out on the front face of a core 601 . This process is the same as that of the spray of a coating. 

In roll coating, it adheres to the film of the resistance ingredient in organic suspension on the front face of a 

core 601 by passing the bottom of the rubber roller with which the substrate was attached to the special slot. 

The thin resistance coatings 602 and 603 can be applied very much to a high speed on a core 601 by 

choosing the structure of a slot and preparing organic suspension according to this structure. 

Coating of exact thickness can also be performed by the approach (doctor blading) using a doctor blade. In 

doctor blading, the trap of the pool of the resistance ingredient in organic suspension is carried out behind 

the blade located above the core 601, and it is formed in it. By moving a core 601 at a fixed speed to a blade 

and a pool, the controlled fixed ingredient of thickness is pulled out on a front face from under a blade. 

A resistance ingredient can be distributed in an organic material and a tape can also be formed using the tape 

manufacture approach mentioned above and the same approach. This tape is cut according to the magnitude 

of a core 601 , and it is stuck by pressure on a core 601 . The plastics component of a core 601 is chosen so 

that adhesiveness may be given. Or a separate glue line may be prepared. 

Although not necessarily limited to an usable electric resistance nature ingredient at this, various electric 
resistance nature ceramic constituents mentioned above are contained. A core 601 and the electric resistance 
nature coatings 602 and 603 are calcinated according to the parameter mentioned above in relation to the 
approach (1). Processing processing of the calcinated wafer 600 is carried out by the same approach as 
having mentioned above in relation to the approach (1). 

Fig. 13 shows the spacer 610 manufactured from the wafer 600. The spacer 610 includes the electric 
insulation core 610 and the electric resistance nature coatings 602 and 603. The face metallic-coating strips 
615 and 616 are formed on the external surface 617 of a spacer 610, and the face metallic-coating strips 619 
and 620 are formed on the external surface 621 of a spacer 610. Moreover, the edge metallic-coating strips 
624 and 625 are formed on the edge side 626 of a spacer 610, and 627. 

In the complete-change form example of an approach (4), before calcinating the insulating core 601, the 
resistance coatings 602 and 603 are applied on the insulating core 601. Although not necessarily limited to 
usable resistance coating in this case, the combination of an alumina which was mentioned above, and a 
transition-metals oxide is included. Typically, electric resistance nature coating is performed by applying 
screen-stencil, spray painting, roll coating, doctor blading, or decal KOMANIA. In this modification of an 
approach (4), a layer with conductivity lower than a desirable value is generated by the diffusion to the core 
601 of the resistance coatings 602 and 603, and the further reduction process may be needed with diffusion. 
Generally, the conductivity of coatings 602 and 603 becomes small, so that extent of diffusion is large. It 
sets in the selected grid, and when reconstruction of the non-restoring mold of a crystal is possible, it is an 
approach (3) by the reduction process (for example, the hole of oxygen is filled). 

A thin conductive layer can be formed in the front face of coatings 602 and 603 the same with it having 
been alike, and having related and mentioned above. 

The remaining process of this modification of an approach (4) is the same as the process mentioned above in 
relation to the approach (1). 

In the another modification of an approach (4), the resistance coatings 602 and 603 are formed from the 
conductive cover coat developed in order to control dielectric breakdown of a high-voltage-insulation 
insulator. 

These cover coats can show desired electrical resistivity, and can process it at sufficiently low temperature. 
Iron, chromium, or transition metals like titanium can also be melted in these cover coats in order to form 
usable resistance coating. Many usable industrial use constituents are in this purpose. These most contain 
the iron, titanium, and/or chromium in which the gestalt of oxide was dissolved. 
Although mentioned above about the alumina ceramic core about (4) from the approach (1), it is also 
possible to use other ceramic constituents (mullites), for example, a mullite, KIN Aoishi (cordiorites), way 
silicate barium, silicic-acid iron, the glass containing a filler, and a zero shrinkage tolerance (zero shrink 
tolerance:ZST) ingredient. 

The ZST ingredient has acquired the property of those propers by making the property of glass and a 
ceramic filler component balance. It is possible to mix a transition-metals oxide into a glass component, 
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without changing the property of a ZST ingredient a lot. Since glass covers the whole structure of a ZST 
ingredient and forms a matrix [ **** ], it can control the electrical resistivity of a spacer enough by using a 
glass phase as a controllable conductor. 

Although the thing with the spacer mentioned above was explained as what has a face and an edge metallic- 
coating strip both, these spacers can have only an edge metallic-coating strip or a face metallic-coating strip. 
Furthermore, each of these spacers can contain the potential accommodation electrode described in relation 
to the approach (1). 

Various examples of this invention have been explained. The above-mentioned explanation is not restrictive 
for the purpose of instantiation. For example, the die length of a spacer can be changed so that a spacer may 
form a "column" or a "wall." Therefore, deformation modification is possible, without deviating from a 
claim to this invention so that clearly [ this contractor ]. 

[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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[Drawing 2] 
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FIG. 3 

[Drawing 4] 
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FIG. 4 

[Drawing 5] 
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[Drawing 5 ] 
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FIG. 6 

[Drawing 7] 
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[Drawing 9] 
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FIG. 9 

[Drawing 10] 
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gDrawing 12] 




[Drawing 13] 



FIG. 12 
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FIG. 13 



[Translation done.] 
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